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NOTE. 



The time-honored practice of authors addressing their 
readers with some explanatory remarks, in the form of a 
preface, seems superfluous ; the book should tell its own story 
and make its purpose clear. I therefore only want to make 
acknowledgment for the aid I have received in preparing 
this little work. 

The following are the authorities consulted : " The Ameri- 
can System of Dentistry,'* Litch; "Principles and Practice 
of Dentistry,'* Harris; ** Dental Medicine," Gorgas; "Com- 
pend of Dentistry,'* M. Parreidt; "Dental Science," Inger- 
soUj "Chemistry," Leffmann; "Materia Medica," Potter; 
" Practical Surgery, " Mears ; "Surgery," Gross; "Diseases 
of the Jaw," Heath. 

I am also indebted to notes made from the lectures of Prof. 
C. N. Peirce on Dental Pathology, and Prof. Wilbur F. 
Litch on Materia Medica and Therapeutics. 

GEO. W. WARREN. 

Lansdowne, Pa,, 
June, i8go. 
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DENTAL PATHOLOGY AND 
DENTAL MEDICINE. 



ANATOMICAL AND PHYSIOLOGICAL 
INTRODUCTION. 



DEVELOPMENT OF THE TEETH. 

The Enamel Organ. — ^At the beginning of the eighth 
week of foetal life there appears on the border of the jaw a 
ridge of epithelium, known as the dental ridge ; from this the 
epithelial follicles are deflected downward, and later on form 
what is known as the Enamel Organ. Each follicle corres- 
ponds to one tooth. 

The Dentine Organ. — A papilla arises in the dermal 
tissue, at a point immediately in contact with the rounded 
portion of the enamel organ — that is, from below in the lower 
jaw, and from above in the upper jaw. Simultaneously, the 
bottom of the enamel organ is rendered concave, in corres- 
pondence to the form and size of the dentine papilla, covering 
it like an inverted cup ; this dentine bulb begins to assume 
the form of the tooth from the ninth to the tenth week. 

By the end of the twelfth week, the follicles of the 
first or deciduous set of teeth are completed. 
B 9 
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When the follicle is completed, it is developed by 
vascular tissue, forming the dental sack; this is about the 
fourteenth week. During the process of dentification there 
appears in the jaw bone a groove within which the dentinal 
follicles rest. 

The follicles of the permanent teeth begin to develop 
from the fifteenth to the sixteenth week of embryo life ; of 
these, the first, in point of development is the first molar ^ at 
about the eighteenth week; this is followed by the follicles of the 
teeth anterior to it. These originate from the necks of the 
primitive follicles. The bud of the follicle of the first permanent 
molar originates from the epithelial lamina, as does the decid- 
uous teeth, and back of all the follicles of the temporary set. 

The follicle of the twelve-year molar originates from 
the neck of the follicle of the first molar and begins to form 
about the seventeenth week after birth. 

The follicle of the third permanent molar begins to 
develop about the third year after birth, budding from the 
neck of the follicle of the second molar, and is in its follicular 
evolution about three years, thus loosening its connection with 
the epithelial band at about the sixth year. It is then from 
twelve to fifteen years coming to such maturity as to emerge 
from the gum. 

The dentification of the enamel (by the deposition of 
lime salts) commences at the surface of the dentine and pro- 
ceeds outward, each enamel rod taking the form of the cell, 
which by their compactness become hexagonal, and the lime 
salts from each are deposited in immediate contact with each 
contiguous cell, there being no cell-wall. When it is com- 
pleted, the enamel organ disappears and nourishment to the 
enamel can only be had through the surface lying nearest to 
the dentine. 

The dentification of the dentine commences on the 
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surface next to the enamel organ, and progresses from without 
inward, this being the point where mineralization begins in 
the tooth structure. The working cells of the dentine, the 
odontoblasts, throw out processes around which the lime salts 
are deposited, the processes lengthening with the thickening of 
the cap of dentine ; thus forming the tubular structure of den- 
tine. The processes occupying the tubules of the dentine are 
called pulp, or nerve fibrils. As age advances, both the tubuli 
and fibrilli decrease in size, and in old age, the extremities are 
nearly or wholly obliterated. 

The Cementum is formed from the peridental membrane, 
remaining as the residue of the dental sack. 

Dentification cominences during the fifth foetal month, 
in the temporary incisors, and in the remaining temporary 
teeth during th^seventh month ; in the first permanent molars 
during the eighth month ; toward the end of the embryonic 
life in the permanent incisors and cuspids j during the second 
year in the first bicuspids, the third year in the second bicus- 
pids, the fourth year in the second molars, and during the 
eighth year in the third molars. 



STRUCTURE OF THE TEETH. 

Physiologically, the teeth are divided into the enamel, 
dentine, cementum, pulp and peridental membrane. 

The Enamel covers the crown portion of the dentine. It 
is the hardest and most dense of all organic substances, hence 
it serves as a protection to the dentine from abrasion, and 
forms a greater resistance to mechanical force and the action 
of acids; it also serves to beautify the teeth. 

The Dentine gives the typical form of the teeth. The 
chief characteristics which adapt it to constitute the main 
body of the tooth structure are its density and vitality. While 
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it encloses within it the pulp, it is itself enclosed on the crown 
by the enamel and on the root by the cementum. 

Interglobular Spaces. — The imperfect dentine forma- 
tion, known as interglobular spaces, found near the surface of 
the enamel, are due to mal-nutrition. 

Pits in the Enamel will very often be found accompany- 
ing the interglobular spaces in the dentine. They invite 
decay. 

The Cementum covers the root portion of the dentine. 
It is a somewhat dense substance. Its special use is, by being 
intermediate in the density of its structure, to form a union 
of the soft tissue of the root membrane with the dentine, 
thus aiding the pulp in nourishing the tooth and preserv- 
ing the vitality of the tooth after the pulp may have been 
devitalized. 

The Pulp is enclosed by the dentine, and represents the 
shape of the tooth, in a diminished size. It is composed of 
nerve, vein, artery and formative tissue. There are no lym- 
phatic vessels present. 

The Peridental Membrane covers the root of the tooth 
and is a continuation of the periosteum of the bony alveolus, 
within which the tooth is lodged. On the side nearest the 
bone it is a rather dense, richly vascular, fibrous structure ; 
that covering the cementum, however, resembles a fine net- 
work. As it fills the space perfectly between the teeth and 
the alveolus, it is necessarily uneven in thickness. At the 
neck of the tooth the periosteum is continuous with the gum 
and the periosteum of the jaw, while at the dental foramen it 
is connected with the pulp. 



ANATOMY OF THE TEETH. 1 3 

ANATOMY OF THE TEETH. 

The temporary denture consists of twenty teeth, 
divided into three groups : the incisors, cuspids and molars. 
The relative position and number these groups bea,r to one 
another is expressed in the following formula : — 

M2 Ml C I2 Ii I Ii I2 C Ml Mj. 
Mj Ml C I2 Ii I Ii I2 C Ml Mj. 

In the temporary teeth the proportion of the length to the 
width is marked, they being somewhat shorter than their suc- 
cessors, the permanent teeth. The color of the temporary 
teeth is of a milky or bluish white, while that of the per- 
manent presents a yellowish appearance. In determining 
between the.tejnporary and permanent teeth the observer will 
be aided by the relative size and color, and by remembering 
that the former are somewhat loose, and have a marked 
depression at the neck, just at the union of the enamel and 
cementum. 

The permanent denture consists of thirty-two teeth, 
which are divided into four groups, namely, incisors, cuspids, 
bicuspids and molars, according to the following formula : — 

M3 M2 Ml BC2 BCi C Ij Ii I Ii I2 C BCi BC3 Ml M2 M3. 
M3 Mj Ml BCj BCi C I2 Ii I Ii Ij, C BCj BQ Mi M, M3. 

Anatomically, the teeth are divided into three parts, the 
crown, neck and root, the crown being that portion which 
projects freely into the mouth ; the neck is surrounded by the 
gums, and the root is that portion covered by the alveolar 
process of the jaw. In old age the gums recede, exposing the 
neckj and a part of the root is sometimes exposed, in conse- 
quence of atrophy of the alveolar process. 

The anterior tv^enty teeth, namely, the incisors, cus- 
pids and bicuspids, each have one root, except the first upper 



14 DENTAL PATHOLOGY AND DENTAL MEDICINE. 

bicuspid, which in about eighty per cent, has two roots, one 
labial and one palatine. The roots of the upper incisors are 
rounded ; those of the biscuspids are flattened laterally. The 
roots of the lower incisors are the most flattened, while the 
root of the cuspid combines partially the roundness of the 
incisor and the flatness of the bicuspid. The upper molars 
have three roots each, two buccal and one palatine ; they are 
of a round shape. While the lower molars have but two roots, 
one anterior and one posterior, these are laterally flattened, 
and extend from the buccal to the lingual surface of the 
tooth. The roots of the third molar or wisdom tooth are 
subject to the same rules as those of other molars, but they 
are subject to a great number of exceptions. 

In the upper jaw the arch is larger than in the lower, 
especially in the anterior portion of it. The upper and lower 
teeth, therefore, do not meet perpendicularly, in articu- 
lating; the lower incisors and cuspids articulate on the pala- 
tine surfaces of the corresponding teeth in the upper jaw. 
The cusps of the lower bicuspids and molars articulate in the 
grooves and furrows of the upper, and the teeth are so 
arranged in size and position that each tooth in the upper 
jaw when articulating comes in contact with two of the lower 
teeth. 

DENTITION. 

First dentition takes place, normally, in the order given 
in the following formula : — 

Central Incisors, • . ^^h to 7tli month. 

Lateral " 9thtoiith " 

First Molars, I2th to 14th " 

Cuspids, 14th to i8th « 

Second Molars, 1 8th to 25th " 

Exceptions. — Some children are born with a few teeth 
erupted, and there are cases reported where the entire 
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temporary set have been erupted at birth; there are also 
cases on record of adults who have been edentulous from 
birth. The force which causes the teeth to emerge is called 
vital force ^ and operates by growth, developing first the neck, 
then proceeding to the apical end of the root. 

The temporary teeth must be removed before the 
permanent teeth can erupt in their normal position ; this takes 
place by the absorption of the roots. 

Second Dentition. — In a harmonious development of 
the teeth and jaws, the indications of the time approaching 
for the development of the permanent teeth are the expand- 
ing of the alveolar ridge, and the spreading apart of the 
deciduous teeth. 

The emergence of the permanent teeth takes place, 
normally, in the order given below : — 

First Molars, 6 to 7 years. 

Central Incisors 7 to 9 " 

Lateral « 8 to 10 " 

First Bicuspids, 10 to 1 1 ** 

Second " 11 to 12 " 

Cuspids, II to 12 •* 

Second Molars, 12 to 14 " 

Third " 17 to 30 " 

Deviations from the order of appearance and the respec- 
tive ages as given above occur ; it is usually in strong chil- 
dren that the teeth appear at a later period, a scrofulous 
diathesis being indicated in premature dentition. 

Third Dentition. — Cases of third dentition are reported 
by a number of writers, but undoubtedly the majority of these 
reports refer to teeth that in reality were part of the second 
set, which failed to emerge at the normal time, and had only 
appeared in old age when there was sufficient room for them, 
or the jaws had atrophied. 
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The writer has extracted two well developed third molar 
teeth (which had never emerged from the gums) for a patient 
sixty years of age ; this was after the extraction of the second 
molar roots. It was known that the patient never had had 
any "wisdom teeth.'* 

Anomalies of Number. — Supernumerary teeth are espe- 
cially frequent in the anterior p6rtion of the superior maxil- 
lary. When sufficient room is wanted for them, they may 
stand within or without the arch. Usually the shape of both 
the crown and root of these teeth are conical, while the shape 
of the crown of those found in the posterior part of the mouth 
is cuboidal — resembling the molars. 

Dentures from which normal teeth are missing 
are more frequent than those containing supernumerary teeth. 
Occasionally the space from which the permanent tooth is 
missing may be occupied by a temporary tooth. Some- 
times temporary teeth may be seen in the mouth of persons 
twenty-five and thirty years of age ; in these cases the 
permanent ones are generally retained in the jaw, and may 
erupt later. 



DENTAL PATHOLOGY AND THERAPEUTICS. 

Dental pathology treats of the origin and progress of the 
various diseases to which the teeth and the surrounding oral 
tissues are liable. 

Dental therapeutics considers the medicines and reme- 
dies used in the treatment of such diseases. 

Disease, pathologically considered, is any abnormal con- 
dition in those processes which constitute perfect health. It 
is but the normal physiological force perverted, tearing down 
what it had before built up. This cannot always be recog- 
nized at first, as it may be confined to an area so small as to 
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involve but a single cell. Its chief manifestations are ex- 
pressed by the word inflammation, 

INFLAMMATION. 

The most commonly observed features of inflammation are 
heat, redness, swelling, pain, and impaired function, modified 
only by peculiarities of the structure and intensity of action. 
It is a series of changing conditions, each the result of the 
preceding one. 

The first cause is irritation, that is the slightest foreign 
influence disturbing the harmony of the functions of the 
tissues. It is most readily traced in the vascular system. 
In this, the first stage of inflammation, the capillary vessels 
are excited into active contraction and relaxation, quickening 
the circulation of the blood, inducing warmth and causing 
some discomfort. 

Acute inflammation, or the second stage, is charac- 
terized by warmth, a sense of fullness, slight swelling and 
increasing pain ; the abnormal volume of blood in these 
parts presses upon the nerve filaments supplying the inflamed 
tissue, 'causing pain in accordance with the expansion of 
the vessels. 

Chronic Inflammation. — In prolonged inflammation, 
the functions of the parts become somewhat changed, adapting 
themselves to the surrounding conditions; thus, the tissues 
involved becomie less susceptible to the impression of an 
irritant, and comparatively little pain follows, thi^ being one 
of the most noticeable characteristics of chronic disease. 

Treatment. — In treating inflammation effort is made to 
effect resolution, or to hasten suppuration. 

Resolution is the subsidence of inflammation and a retufn 
of the tissues to normality. 

Suppuration, or pus formation, being the breaking down 
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of the parts, the debris of which, with white blood corpuscles 
form pus. 

The remedies used, are first to remove the cause, that 
is the irritant, to administer laxatives and apply sedatives and 
stimulants. 

The chronic stage of the inflammatory process, if 
not checked may result in hypertrophy, induration, tumefac- 
tion, or congestion of the tissue. 

Hypertrophy. — Hypertrophy is an excessive growth of 
normal tissue by the multiplication of cell elements. Of the 
oral tissues, the gum and mucous membrane are the most 
liable to this disease. The usual form recognized is in a 
growth of the free border of the gum, lying loosely against 
the teeth, in some cases extending to the cutting edges. 
Another form consists in the thickening of the entire gums, 
covering the teeth to such an extent that only the masticating 
surfaces are visible ; the hypertrophied portion being firm 
and dense, protruding the lip to such an extent as to cause 
deformity ; this latter form of hypertrophy of the gum, how- 
ever, is rare. 

Treatment consists in cutting away the long points and 
borders of the gum down to the necks of the teeth, and then 
reduce the inflammation with stimulants and astringents. 

Induration is a circumscribed, hardened swelling ; it is 
an enlargement of individual cells, and not a multiplication 
of the cell elements, as in hypertrophy. In this stage of 
chronic inflammation the functions of the tissue involved are 
inactive, the circulation being very much retarded. It may 
manifest itself in the gum, in the muscles of mastication, or 
in the muscles of the neck. 

Treatment. — In induration of cheek or neck, apply hot 
cloths and an active stimulant, such as capsicum. When the 
disease is in the gum, apply capsicum plaster, and lance freely. 
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Tumefaction is a condition of chronic inflammation, by 
which is produced an abnormal amount of tissue, of a different 
kind from the surrounding tissue, exhibiting a difference in 
color and texture. Tumefaction as found in the mouth is 
divided into the epulis , cystic and vascular tumors. 

Epulis tumors originate in the periosteum, and are usu- 
ally found in the interspaces of the anterior teeth. They are 
fibrous in structure, and usually of a dark red color. 

Treatment consists of excision, care being taken to re- 
move all the abnormal tissue, the bistoury being passed well 
around and under the tumor, as deep as the periosteum ; after 
removing the growth as entire as possible with the knife, car- 
bolic acid should be applied, to destroy the vitality of any 
fibres that should remain. 

Cystic tumors originate in the mucous membrane ; they 
are membranous in structure, of a lighter color than the 
normal mucous membrane, and are filled with a viscid 
fluid. 

Treatment consists in lancing at the lowest point, and to 
empty the contents by pressure, after which applications of 
stimulants and astringents should be made. 

Vascular tumors arise from some blood-vessel supplying 
the oral tissues. They are usually of a dark red color, and 
highly vascular; they have a smooth and shiny surface, and are 
more or less fibrous. 

Treatment same as in epulis tumors. 

Congestion is often the result of the inflammatory pro- 
cesses. 

The prominent feature of congestion is blood stasis, 
causing severe pain with each pulsation of the heart. The 
capillary vessels in the inflamed parts being engorged, the 
blood rebounds at each pulsation of the heart, thus caus- 
ing the throbbing pain. The pain, however, is sometimes 
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intermittent, by the capillaries being broken through, reliev- 
ing the pressure temporarily. 
Treatment is to apply stimulants and sedatives. 

ALVEOLAR ABSCESS. 

An abscess is a circumscribed cavity, containing pus—cir- 
cumscribed by the formation of a soft membrane, forming a 
sack, restraining the pus from passing into the surrounding 
tissues, causing it to seek the surface, the point of the least 
resistance ; here parting the tissues, forming an escape, called 
z. fistulous opening. 

An alveolar abscess is, as the name indicates, an abscess 
originating within the alveolar walls. They are usually formed 
at the apex of the root of a tooth, caused by the septic de- 
composition of the tooth pulp. The teeth have one, two or 
three roots; the death of the pulp of one root only, is suffi- 
cient to cause an abscess. 

Alveolar abscesses may arise from other causes than that of 
the decomposition of a tooth pulp ; any foreign matter, such 
d& filling material^ being forced through the apex of the root, 
calcic deposits within the walls of the alveolus ; necrosed root 
or bone, impacted teeth, etc, may cause sufficient inflammation 
of the periosteum to produce an abscess, all the successive stages 
of inflammation being involved in the formation of an abscess, 
from irritation to suppuration. 

Treatment required is first to gain free access to the 
diseased parts, and remove the cause. This can be done by 
opening up the canals, and, if need be, by drilling through 
the gum and alveolus over the affected parts (in opening up 
the canals, it is better to sacrifice good tooth structure than to 
attempt to work around corners and through too small a canal, 
being careful not to go through the side of the root), and remove 
all broken down and dead tissue. Then such remedies should 
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be used as will incite a healthy action in the parts. For this 
purpose there is nothing better in our materia raedica than 
peroxide of hydrogen and bichloride of mercury. 

ULCERATION. 

Ulceration is an open suppurating surface. When ulcer- 
ation is at all deep-seated, it differs from an abscess in not 
having a lining membrane, forming a sack, but involves all 
contiguous structure, the pus passing through the tissue at one 
or several partings. 

Treatment consists in applying astringents and antiseptics, 
and administering a tonic. 

PYORRHEA ALVEOLARIS. 

The most remarkable feature of this disease is the 
chronic discharge of pus around the necks of the teeth. There 
is a deposit on the roots, either sanguinary or salivary, or 
both, signifying an excess of lime salts in the system. The 
gum appears livid, and a pocket is formed on the root of the 
tooth, in which the pus accumulates. As the disease progresses 
the pockets become deeper and broader, the quantity of pus 
discharged increasing proportionately. This may appear 
about one tooth or a number of them at the same time. 

The alveoli becomes involved, the gums gradually recede, 
exposing the roots of the teeth, which are soon loosened and 
lost in consequence. 

Treatment. — It may be so modified or retarded that the 
teeth may be kept in a useful condition for several years. 
When it appears in the mouth of a person under twenty-five 
years of age (which is rare) a cure is possible. In the majority 
of cases, however, it does not make its appearance until thirty- 
five or forty years of age, when a permanent cure is doubtful. 

The remedies usually employed, and that have proved 
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most successful, are as follows : All salivary and sanguinary 
deposits are removed ; the pockets are then thoroughly 
cleansed, from two to three times a week, with peroxide of 
hydrogen, followed by an application of aromatic sulphuric 
acid as a disinfectant and stimulant. 



DISEASES OF THE DENTAL PULP AND 

MEMBRANE. 

Inflammation of the Pulp. — As in other tissues, inflam- 
mation of the pulp is induced by irritation. The most fre- 
quent cause is the encroachment of the dental caries; this 
removes the normal covering of the pulp, allowing thermal, 
chemical and mechanical irritation to readily reach that soft 
tissue. 

Treatment. — If irritation has been mild and only for a 
few days, immediate filling will give relief. If the irritation 
continues for several days and has been severe enough to cause 
any actual pain, treatment consists in applying some stimulating 
antiseptic, and filling with some good temporary stopping. If 
no further pain is felt within ten days, fill permanently. When 
the irritation has continued for a considerable length of time, 
the pulp being seriously involved though it may not be exposed, 
or in cases where the pulp is exposed, from the disintegration 
of the dentine covering, and is subject to paroxysmal pains, it 
is generally preferred to devitalize and extirpate the pulp before 
attempting to fill the cavity. 

In teeth that are not carious, inflammation of the pulp 
may arise from violent thermal changes, to which they are 
very sensitive, and if repeatedly exposed to such changes, 
death of the entire pulp may be the result. Hence we not 
infrequently find teeth with devitalized pulps that are other- 
wise sound. 
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Treatment in such cases is very simple, it consists in re- 
moving the irritant, that is, protect the teeth from such marked 
thermal changes, and apply some good stimulant, such as 
tincture of iodine and aconite, to the gum over the root of 
the tooth affected. 

Inflammation of Pulp following Filling. — Occasion- 
ally inflammation of the pulp follows the filling of carious 
teeth. This may arise from either mechanical irritation, that 
is, undue pressure upon the pulp by the capping or filling 
material \ chemical^ by the action of acids used in the capping 
or filling material ; or thermal, by the conductibility of the 
filling material, readily carrying every impression to the pulp. 

Treatment. — This can be readily diagnosed, and when 
the inflammation is only superficial the pulp may be restored to 
health by removing the irritant and treating as directed above. 
But when inflammation is more general (and every precaution 
having been taken in filling the tooth), there is no reasonable 
probability that it can be saved ; the filling, therefore, should 
be taken out, the pulp destroyed and removed and the tooth 
refilled. 

Odontalgia (tooth pain) is not infrequently caused by 
sensitive dentine on the abraded masticating surfaces of the 
teeth. The enamel covering being removed, the dentine 
more readily carries the irritation to the pulp. If the irrita- 
tion is very severe, and is continued for a considerable length 
of time, it will cause acule inflammation and lead to the death 
of the pulp. 

Treatment. — ^Apply to the abraded surface chloride of 
zinc crystals, or touch with nitrate of silver, and follow, 
when practicable, by building up the surface with gold ; also 
make application of tincture of iodine to gum. 

Hypertrophy of the pulp is preceded by chronic in- 
flammation. It is the result of caries. The nerves do not 
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retain the same degree of growth as the connective tissue of 
the pulp ; the pulp polypus is, therefore, not so painful as the 
normal or acutely inflamed portion; for this reason sucK 
growths are permitted to remain in the cavity for months 
before the patient calls for treatment. 

Treatment consists in the extirpation of the polypus, then 
the devitalization and removal of the remainder of the pulp, 
before filling. 

Pulp nodules or nodular dentine is a formation of 
small nodules of calcified matter within the pulp cavity ; they 
are generally confined to the body of the pulp, but at times 
nodules are found within the root canals. Since nodular calci- 
fications sometimes occur in the pulps of teeth the crowns of 
which are perfect, there being neither abrasion nor decay, 
though decay may be, and often is, found in connection with 
such formations, the presence of these bodies is evidently due 
to some other cause that is as yet unknown. These bodies 
give much trouble when connected with other diseases affect- 
ing the tooth pulp, hwt pain from this cause alone is very rare. 
When these bodies do occasion trouble, it is generally in the 
form of infra-orbital neuralgia, with paroxysms of pain in one 
or more of certain teeth. Patients with these symptoms some- 
times present themselves. In these instances, where no carious 
or otherwise visibly diseased teeth are found, it may be pre- 
sumed that the pain is caused by an odontinoid formation in 
the pulp of one of these teeth. To ascertain the affected 
tooth the usual tests of cold water and percussion should 
be employed, when the patient will usually express some 
abnormal feeling in the tooth or teeth containing these 
formations. 

Treatment. — When pulp stones are diagnosed, the tooth 
should be drilled into in the best position and direction for 
reaching the pulp ; this done, arsenious acid should be applied 
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for the devitalization of the pulp, which, of course, should 
be thoroughly removed and the root canals and tooth 
filled. 

Gangrene of the Pulp (death in a body without loss of 
substance, as in suppuration). — Gangrene of the pulp not in- 
frequently is the result of acute inflammation ; the over supply 
of blood in the arteries .compresses the veins at the dental 
foramen, almost or entirely interrupting the circulation, thus 
causing the death of the pulp in a body. Treatment consists 
in the removal of all remnants of pulp and in perfect disin- 
fection of the root canals before filling. 

Pericementitis (inflammation of the peridental mem- 
brane) is consequent upon some one or more of the following 
irritants : inflammation of the pulp, putrescent pulp, excess 
of filling material, looseness of the tooth or root, salivary or 
sanguinary calculus, dental manipulation, mal-occlusion, 
want of occlusion, mercurial poisons, previous pericemen- 
titis, etc. 

Symptoms are knowledge of the presence of the tooth, 
apparent elongation of the tooth, pain following pressure from 
occlusion of the jaws, from the tongue, fingers, etc., the most 
decisive test being the tapping of the tooth, which, under 
these conditions, is followed by severe pain. 

Treatment. — First remove the irritants, vital or mechani- 
cal, then apply a good stimulant and sedative to the gum over 
the affected tooth, to hasten resolution. A hot foot-bath is 
also beneficial in relieving the blood pressure in the diseased 
parts. When gangrenous or putrescent pulp is diagnosed, the 
tooth should be thoroughly opened up, every vestige of the 
pulp removed, the root canals thoroughly cleansed and dis- 
infected as soon as the soreness will permit. * ** The ancient 

^ " "  - 1  I — .1      ..^ .. ^__  . ■_  .^^ . - ^  — ^_  . —    

* Prof. G. V. Black. 
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plan of drilling a vent-hole, to relieve a tooth from the pres- 
sure of the gases forming within the pulp chamber, should be 
consigned to past history.*' 

DISEASES OF THE HARD DENTAL STRUCTURE. 

The Etiology of Dental Caries. — Dental caries is the 
gradual softening and disintegration of the tooth substance. 
It first appears as a chalky, opaque spot in the enamel, in 
which the structure is loosened and gradually broken down. 
The primary cause is unquestionably the product of fermenta- 
tion (acid) of particles of food, and the abnormal thickened 
mucus on the surfaces of the teeth. 

The Proximal Surfaces are convenient positions for the 
lodgment of fermentable substances; in consequence, fully 
65 per cent, of the first appearances of caries occur on these 
surfaces of the teeth. From the statistical examinations made 
by the writer, which extend to over one hundred thousand 
permanent teeth, dental caries may be classified in the follow- 
ing groups : — 

Per cent. 

Superior central incisors, carious .144 

Inferior " " " .006 

Superior lateral " " .14 

Inferior " " " .008 

Superior cuspids, " .07 

Inferior " ** .009 

Superior first bicuspids, " .10 

Inferior « « " .03 

Superior second bicuspids, " .08 

Inferior " " " .05 

Superior first molar, *' .16 

Inferior " « " .145 

Superior second molar, ** .11 

Inferior « « " .12 

Superior third " " .025 

Inferior " " " .03 
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RELATIVE LOCATION OF DENTAL CARIES. 
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.08 
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.64 
.78 

.95 



.06 
.06 
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Note. — The above tables are made without respect to age or sex. 

Dental Caries During Illness. — In severe illness, seve- 
ral conditions favor dental caries : ist, the lack of nutrition 
causes the teeth to be less able to resist destructive influences ; 
2d, the abnormal acid secretion aids in the destruction of the 
tooth substance ; 3d, fermentation often progresses about the 
teeth without hindrance, on account of the patient's inability 
to keep the surfaces properly cleansed. 

Dental Caries in its Relation to Sex. — In the male 
adult the conditions are more favorable than in the female. 
The male usually uses his teeth more in mastication, and par- 
takes of sweets less frequently between meals, there being a 
less desire for saccharine and farinaceous foods. Particles of 
these collecting about the teeth are readily converted into lac- 
tic acid, thus becoming injurious to the tooth substance. 



28 DENTAL PATHOLOGY AND DENTAL MEDICINE. 

"The female is also at a disadvantage during pregnancy, at 
which time a large quantity of lime phosphates are essential to 
the growth of the foetus, and this supply is diverted from the 
teeth. It is well known that during pregnancy fractures heal 
less readily, because the lime phosphates are needed for the 
foetus. If, in a similar manner, the nourishment of the teeth 
is affected, as during the healing of fractures, one may readily 
conceive that their power of resistance against unhealthy 
influences must be materially diminished, and the reactions of 
the oral fluids during pregnancy is not infrequently acid. 
Finally, in these cases, the reflex disturbances of digestion 
should be considered also, for the acid eructations are also 
injurious to the teeth/' (M. Parreidt's **Compend of 
Dentistry.*') 

Therapeutics of Dental Caries. — The most effective 
treatment of caries consists in the removal of the diseased 
portions and the proper preparation of the cavity, followed by 
a well inserted filling of the least destructible substance, com- 
patible to the tooth substance. There are exceptionable cases, 
however, where decay does not extend into the dentine — 
where the tooth may be preserved by removing the diseased 
parts with a fine stone, diamond disk or diamond point, and 
leaving the surface thus treated polished perfectly smooth. 

Prophylaxis. — From the time of the eruption of the 
deciduous teeth, the mouth should be kept scrupulously clean. 
A soft or medium brush and water should be employed daily 
after each meal, and with a good powder upon rising in the 
morning and just before retiring at night. Where the teeth 
are so closely situated that the brush cannot be worked 
between them, so as to cleanse the proximal surfaces, floss silk 
or quill toothpicks should be used to remove any particles of 
food that become lodged between the teeth. 

Mouth Washes. — ^Alkaline mouth washes, such as lime 
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water, borax or bicarbonate of soda in solution, are sometimes 
used ; not, however, as a substitute for the tooth brush, but as 
an adjunct. They neutralize the oral fluids when they are 
acid. 

The best antiseptic mouth wash is bichloride of 
mercury, from i to 5000 to i to 15,000. These are not neces- 
sary, however, when the tooth brush is properly employed. 



INJURIES AND DISEASES OF THE MAXIL- 
LARY BONES. 

Fractures of the lower jaw are usually the result of 
direct violence, such as a kick from a horse, fall from a 
height upon the face, the unskillful application of the dental 
**key" and forceps, etc. Professor Pancoast, however, met 
with a case in which the neck of the bone was fractured by a 
violent fit of coughing. The patient was nearly seventy years 
of age.* 

The Most Frequent Location. — Fractures occur most 
frequently in the neighborhood of the cuspid tooth, this posi- 
tion being determined by the weakness of the bone at this 
point, in consequence of the depth of the alveoli. 

Fractures of the alveolus are frequently unavoidable 
during the extraction of teeth. The displacement of portions 
of this bone, however, gives little inconvenience, and hastens 
the absorptive process. Should the fracture affect the alveoli 
of the adjoining teeth, a troublesome exfoliation may follow. 
Since accidents of this kind are due to the natural conforma- 
tion of the parts, legal proceedings against the operator for this 
misliap are most unjust. 



* Gross's "Surgery.'* 
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Diagnosis. — Fractures of the lower jaw are readily recog- 
nized; the regularity of the dental arch is altered. The 
mobility of the fractured portions is shown when pressure is 
applied to the teeth or alveolar process at the site of pain. 

Crepitation is discernible during the first week after 
fracture. Its absence, after this time, is due to formations of 
granulations and of the partial union of the fractured ends. 

The gums, also, are usually lacerated at the point of frac- 
ture, accompanied by considerable inflammation and swelling. 

Fracture of the ramus of the jaw is less frequent than 
in the body, and is not so readily diagnosed, as the upper 
portion cannot be grasped with the fingers, and crepitation is 
difficult to make out. 

TREATMENT OF FRACTURES OF THE LOWER JAW.* 

After the reduction of any displacement, the treatment is 
usually of a simple character, though there is a case occasion- 
ally where the most carefully adapted ifiechanical appliances 
fail to effect a good union. 

The appliances used for the maintenance of the fractured 
portions in position may be divided into two classes : — 

External and internal to the mouth, though it may be, 
in a few instances, necessary to combine the two methods. 
The simplest form of apparatus for external use is the ordinary 
four-tailed bandage or sling, with a slit for the chin to rest in 
(Fig. i). This is made from a piece of muslin, about a yard 
in length and two to three inches broad ; this should have 
''a slit four inches long cut in the centre of it, parallel to, 
and an inch from, the edge. The end of the bandage should 

* Since the above went to press, I have recognized an admirable method 
of treating fractures of the maxillae in Dr. E. H. Angle's article published 
in the International Dental Journal, June, 1890. 
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then be split to within a couple of inches of the slit, thus 
forming a four-lailed bandage, with a hole in the middle. 
The central slit can be readily adapted to the chin, the narrow 
portion going in front of the lower lip, and the broader 
beneath the jaw, and the two tails corresponding to the lower 
part of the bandage are then to be carried over the top of the 
head, while the others are crossed over them and tied round 



the nape of the neck. The ends of the two bandages may 
then be knotted together"* (see Fig. i). 

Hamilton has devised a sling for which he claims supe- 
riority; we give it in his own words: "The advantage of 
this dressing over any which I have yet seen consists in its 
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capability to lift the anterior fragmeDt vertically, and at the 
same time it is in no danger of falling forward and downward 
upon the forehead. If, as in the case of most other dressings, 
the occipital stay had its attachment opposite' the chin, its 
effect would be to draw the central fragment backward. 



By using a firm piece of leather as a maxillary band, and 
attaching the occipital stay above the ears, this difficulty is 
completely obviated" (see Fig. 2). 

The interdental splint is an apparatus used in common 
among dentists for an internal appliance in the treatment of 
a fractured jaw. It is usually made of vulcanite rubber, and 
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gives very satisfactory results. In i366, Mr. Gunning, of 
New York, gave a description of this contrivance as then used 
by him.* 

Method of Making Single Interdental Splint.— Take 
impression in wax or modeling compound, using as small an 
amount as will insure a good impression of the teeth and 
gums. An assistant should stand behind the patient and hold 
the broken bone in place, while the operator stands directly 
in front and takes impression. Cover the cast with (No. 60) 
tinfoil ; this makes the cavities in the splint a little larger than 



the corresponding teeth, making it easily adjusted, and leaves 
it with a smooth surface. Use two thicknesses of base-plate 
wax over the tinfoil, allowing it to pass down a [rifle below 
the necks of the teeth. Flask and vulcanize in usual manner 
for rubber work (see Heath). 

Fig. 3 represents such a splint, showing the inner 
surface which encloses the teeth and a part of the gum of the 
lower jaw. The holes marked which extend through the 
splint are for the purpose of introducing a syringe in cleaning 
and treating the parts while the splint is in position. When 

" Nna York MidUalJoumai and Britith Journal of Denial Sdinct. 
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proper treatment is employed, a cure is effected in from three 
to eight weeks, according to the age and physical condition 
of the patient. When the fracture is of an obstinate vertical 
nature, a splint that will enclose the teeth and gums of the 
upper jaw as well as the lower should be used (see Fig, 4), 

Fractures of the upper jawr are less frequent and less 
difficult of treatment than those of the lower jaw. In recent 
cases a simple replacement of the parts is necessary, and 



occasionally the application of a simple retention splint is 
employed. 

NECROSIS OF THE JAWS. 

Necrosis of the jaw is indicated by inflammation, similar 
to that of denial periostitis. The gum about the affected 
part is swollen and of a dark red or purple color, pus oozing 
from the edge of the gum between the teeth, or through one 
or more fistulous openings; this discharge is not always con- 
fined to the mouth, we find the pus escaping sometimes 
through an opening on the cheek or neck, as low down at 
times as the clavicle. 
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The effect of necrosis of the jaw upon the teeth is 

obvious, since great pain is produced by the least pressure, and 
in cases of eptire necrosis they become loose and discolored ; 
in the majority of such cases the teeth prove such an annoy- 
ance to the patient that they are extracted, if they do not 
drop out of their own accord." Cases are met with, however, 
where the teeth remain in situation after the bone was both 
necrosed and had been removed. 

Treatment. — Remove the dead portions from around the 
living bone — here the dental engine and burs are useful — 
syringe with tepid water and peroxide of hydrogen to 
cleanse the parts, followed by stimulants, tonics and nour- 
ishing diet. 

New bone is produced in the lower jaw if the periosteum 
is preserved, this with the surrounding tissue being active in 
producing new bone to take the place of the lost portion. 

In the superior maxillary there is a development of 
fibrous tissue in the young subject. In the adult nature does 
not do this much. When a part of the superior maxillary is 
lost, the periosteum ordinarily makes no effort to repair. 
(For an elaboration upon this subject see *' Heath's Diseases 
of the Jaw.*') 

DISLOCATION OF THE LOWER JAW. 

The causes of dislocation of the lower jaw are yawning, 
shouting, vomiting, the introduction of the stomach pump, 
etc. Sometimes it occurs during operations upon the teeth ; 
in all cases the patient's mouth is opened to its fullest extent. 
The capsular ligament being very large and tenacious, is not 
ruptured. 

The manner in which dislocation takes place is as 
follows : When the mouth is opened to its fullest extent, each 
condyle of the jaw leaves the true articular eminence of the 
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interarticular fibro-cartilage, which is drawn forward of the 
external pterygoid muscle. A cavity is thus left behind the 
condyle; when the jaw is in this position, but a very slight 
force is needed to carry the condyle over the articular 
eminence and produce a dislocation. 

Symptoms of Dislocation. — The mouth is open and 
the jaw fixed, mastication being impossible, the lower teeth 
project beyond those of the upper. Saliva dribbles from 
the mouth and speech is indistinct. A careful examina- 
tion reveals a concavity immediately in front of the ear, 
and the condyle may be both seen and felt in front of 
this. The masseter muscle is firmly contracted and very 
prominent. 

Treatment. — Reduction is made by placing the thumbs 
(protected by napkins) as far back upon the molars as possible, 
depressing the back part of the jaw, followed at once by the 
raising of the chin, which results in sliding the capitulum 
backward into the condyle fossa. After correcting the dis- 
location the jaws should be secured by a bandage extending 
under the chin and over the top of the head. The patient 
should be recommended to take care for some weeks, not to 
open the mouth too far, as a disposition to a recurrence is 
great. 

INFLAMMATION OF THE TEMPORO-M AXILLARY ARTICULATION. 

Serious inflammation of the temporo-maxillary articulation 
is infrequent ; when such complaint arises, it is usually found 
that some derangement of the teeth is the seat of the trouble ; ^ 

however, when by a close examination we find the teeth and 
their surrounding tissues in a healthy condition, inflammation 
of this articulation may be surmised. 

Symptoms. — The parts in the vicinity of the joint are 
sensitive to pressure ; they present a swollen appearance 
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and cause considerable pain when the mouth is opened and 
closed. 

Treatment. — First, comparative rest must be given the 
joint, the patient partaking only of liquid or soft food. An 
application of some good stimulant, such as tincture of iodine, 
followed by ice-water compresses, to decrease the heat of the 
inflamed parts. 

ABSCESS OF THE ANTRUM OF HIGHMORE. 

The antrum of Highmore is se{)arated from the apices of the 
superior molars by a very thin lamella of bone (this is some- 
times penetrated by the roots of the ist molar), and is almost 
always involved in inflammation in alveolar periostitis. At 
times this inflammation extends to the mucous membrane of 
the antrum, but less frequently does an abscess of the alveolar 
process penetrate this membrane and discharge pus into the 
antrum. An abscess is sometimes formed in the antrum by 
the septic decomposition of the pulp of a tooth, which extends 
into the cavity. 

When this does take place, the natural opening between 
the antrum and the nose becomes diminished by the swelling 
of the lining mucous membrane. Inflammation becomes 
excessive, and a large collection of pus takes place which at 
length escapes into the nose, or burrows alongside of the 
root of a tooth, and discharges into the mouth. Or a fistula 
may be established upon the cheek ; and in protracted cases, 
the floor of the orbit may give way, and pus discharge along 
the lower eyelid. 

Symptoms. — ^Abscess of the antrum is indicated by a 
discharge of pus into the nose, usually accompanied by a bad 
odor, at times causing severe local and constitutional suffering, 
or the pus may have other outlets, as given above. The cheek 
is hot, flushed and somewhat swollen, pain of a throbbing 
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character is complained of, the malar bone is elevated, with 
an apparent depression beneath it ; the palate in severe 
cases loses its concavity and becomes convex, and the floor 
of the orbit is pushed up forcing the eye partly from its 
socket. 

Treatment. — Make an opening into the antrum, either 
through the process above the roots of the teeth, or by ex- 
tracting the affected tooth, and entering by perforating the 
floor of the antrum (if this is not already done) through the 
alveolar cavity of one of the roots. The latter procedure is 
usually practiced. - After a free opening is secured, the cavity 
may be cleansed by syringing it with warm water, followed 
by peroxide of hydrogen and bichloride of mercury, i to 3000. 

During treatment, a small plate may be worn while 
eating, to prevent particles of food from entering the cavity. 
A plate just large enough to cover the cavity, and attached to 
the adjoining teeth answers the purpose. Or some temporary 
stopping, such as cotton and sandarach varnish, or gutta- 
percha may be placed in the cavity. 



DEFECTS OF THE PALATINE ORGANS. 

** One of the most distressing deformities to which the 
human frame is liable, is found in that defective condition of 
the palatine organs which is known to surgeons by the 
name of Cleft Palate.'^ * 

Cleft Palate is indicated by a fissure extending through 
the soft, or both the soft and hard palate, causing an impair- 
ment of mastication, deglutition and of speech. They are 
divided into two classes — Acquired (by accident or disease), 
and Congenital (dating from birth). 

* Harris's " Principles and Practice." 
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Congenital Cleft Palate is the result of a lack of de- 
velopment of the maxillary bones, which may be caused by 
hereditary disease, or malformation from lack of nourishment 
of the tissues involved during embryonic life.* 

These defects are sometimes accompanied by more or less 
deformity of the alveolar arch, and of the teeth, which are 
usually of a soft texture, with imperfectly developed roots. 
The cleft is not always confined to the palate bones and the 
soft palate, but may be complicated with complete fissure of 
the alveolar process and with harelip. 

Acquired Cleft Palate includes all losses of tissue in 
either soft or hard palate (that are not congenital) whether 
occasioned by disease or accident. The faculty of distinct 
articulate speech is impaired, and deglutition is performeci 
with much inconvenience ; acquired lesions coming generally 
in adult life, the individual has not the advantage of the 
training of the parts during infancy, as in cases of congenital 
defects. 

The infant resorts to a very curious expedient to secure 
the nourishment necessary for subsistence and growth. The 
nipple, instead of being taken between the tongue, upper lip, 
and gum, is taken between the lower surface of the tongue, 
and the lower lip and gum. This habit being acquired, it is 
applied later in the mastication of solid food. The food 
being conveyed between the tongue and movable floor, is 
brought back between the teeth for deglutition, which is 
usually performed in this way without any food entering the 
nose through the Cleft Palate. 

Treatment. — The remedy for these deformities must be 
the closing of the passage in such a way as to restore, as far 

* See article on " Physiology of Voice and Speech,'* American System 
of Dentistry, Vol. iii. 
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as possible, to the organs, their functions. This may be 
done by a surgical operation, or by the insertion of an arti- 
ficial palate. 

STAPHYLORRAPHY. 

The Surgical Operation which is sometimes resorted 
to, is an exceedingly painful one for the patient, and difficult 
for the operator, and which after all sometimes proves a 
failure. Indeed, it is claimed by some writers, that failures 
of closure in these operations are in the majority. However 
this may be, there are many cases on record where operations 
have been perfectly successful. 

Staphylorraphy is derived from a Greek word, signifying 
suture of the uvula. It was successfully performed by M. 
Roux, of France, in 1825, and is practiced at present by 
many of the most skillful surgeons.* The writer hasL wit- 
nessed a number of such operations performed by Prof. J. 
Ewing Mears, which have proven highly satisfactory to the 
patient and operator. 

ARTIFICIAL PALATES. 

Artificial Palates, according to some writers, were em- 
ployed by the Greek physicians, but the first description was 
given by the celebrated French surgeon, Ambrose Par6, in 
the early part of the i6th century. Many improvements 
upon these primitive forms have been made. They are 
divided into two distinct classes, obturators and artificial 
velum, f 

An obturator is a non-elastic and stationary cover or 



* For fuller treatment of this operation see " American System of Den- 
tistry," Litch, Vol. Ill, " Harris's Principles and Practice," etc. 

f For a fuller description of these appliances, with method of making, 
etc., see " American System of Dentistry," Litch, Vol. ii. 
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stopper for those defects in the hard or soft palate which have 
a complete and well defined boundary. 

An artificial velum* is a movable valve, made to 
supply the loss of the posterior soft palate ; being under the 
control of the surrounding muscles, opening or closing the 
passage at will. 



EXTRACTION OF TEETH. 

The extraction of teeth is ah operation that need sel- 
dom be resorted to. It is in nearly all cases, from negligence 
of the patients, or their fear of dental operations, that the 
teeth are permitted to remain in diseased conditions until 
they reach such a state that extraction is necessary. It is not 
surprising that the operation is usually approached with appre- 
hension, since frequent accidents occur in its performance ; 
this, however, is generally due to the neglect, awkwardness or 
unskillfulness of the operator. It very often occurs in the 
hands of medical practitioners, and is a subject that should 
receive more attention by physicians, by whom, though not 
belonging to their province, it is frequently performed. In 
fact, if a chair of dental pathology were established in our 
medical colleges, it would be a wise step in the higher educa- 
tion of our medical students. 

Indications Justifying the Operation. — Firsty with 
the teeth of first dentition, it is sufficient to state, that when 
a tooth of replacement is about to be erupted, or has actually 
made its appearance either in front of or behind the corres- 
ponding deciduous tooth, the latter should at once be ex- 
tracted ; and when these teeth have been so neglected that 
they, together with the surrounding tissue, have become 

* Velum ; a veil, a cover; hence, " a pendulous veil of the palate." 
D 
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seriously diseased, it is best that they should be removed. It 
is desirable, however, whenever they can be retained in a fair 
state of health, to do so, retaining the shape of the arch until 
it is time for their successors to replace them, as well as giving 
the child their service in mastication. 

Second, In regard to the propriety of extracting the per- 
manent teeth, it should first be stated, that none of these 
should be sacrificed unless called for by some urgent neces- 
sity. Uncontrollable pain and incurable disease surrounding 
the tooth is an instance. 

Third, Extensive loss of surrounding tissue, leaving the 
tooth or root very much loosened, acting as an irritant and 
becoming a source of disease to the adjacent parts. 

Fourth, Where a tooth is the cause of an incurable alve- 
olar abscess, the offending member should not be allowed to 
remain ; such cases, however, are rare. 

Fifth, To prevent or correct irregularity in the arrangement 
of the teeth. 

Sixth, In preparing the mouth for an artificial denture it 
is sometimes found that the loss of one or more remaining 
teeth may be advantageous. 

There are other cases presented at times, to which fixed 
rules would not be applicable, where experienced judgment 
must determine the practice to pursue. 

In Conclusion, it is scarcely necessary to say that 
whenever a tooth can be restored to a healthy condition, it 
should always be done, and that we should not for any reason 
be too hasty in extracting the first tooth from an unbroken 
arch. As all teeth, except the inferior central incisors, have 
normally two antagonists in articulation, the loss of one tooth 
would place two others partially without function. And the 
adjoining teeth would soon become irregular by gradually 
leaning into the spaces. 
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Hemorrhage after Extraction. — In cases where extrac- 
tion is followed by excessive hemorrhage^ or where the tendency 
to hemorrhage exists, the application of some reliable styptic 
should be made, the following being the most powerful of 
these agents : tannic acid, gallic acid, solution of persulphate 
of iron, and the powdered subsulphate of iron (MonsePs 
Powder). Some of the simple local remedies are spider web, 
as a mechanical obstructor, a pledget of cotton or sponge 
saturated with sandarach varnish; this packing should be 
allowed to remain until all danger of a return is past. 



CALCAREOUS DEPOSITS. 

There are two varieties of calculus, or tartar, as it is 
most commonly called, found upon the teeth ; namely, sali- 
vary and sanguinary. 

Salivary calculus is deposited from the saliva upon 
the crowns or any exposed surfaces of the teeth. It varies in 
color from a light cream to a dark brown or black, depending 
upon its age, and the habits and general health of the patient. 
The characteristics of the substance, therefore, furnish diag- 
noses of importance to the physician and dentist. 

Composition. — Salivary calculus is composed of mineral 
and animal matter; about 75 and 25 per cent, respectively. 
Phosphate of lime, and in some cases a little magnesia, 
carbonate of lime, fibrin or cartilage, mucus and a small 
quantity of animal fat, are its principal ingredients. The rela- 
tive proportions of its constituents vary according to its den- 
sity. 

All persons are subject to salivary calculus to a greater or 
less extent, but its physical characteristics are exceedingly 
variable.. Hence it is that analyses made of it by different 
chemists differ. 
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Origin and Deposition. — It is generally conceded that 
this concretion is a deposit, chiefly from the saliva, with an 
admixture of mucus. 

Saliva is the mixed fluid from the different salivary 
glands and mucous follicles, which in its normal state is 
either alkaline or neutral. On exposure to the atmosphere, 
and the decomposition liable to occur in the mouth, it may 
be found strongly acid or strongly alkaline, holding salts of 
lime in solution. On the formation of acids in the mouth, 
and by the action of the carbonic acid exhaled,* decomposition 
takes place, and the salts of lime are deposited upon the 
teeth. It is precipitated in great quantities upon the surfaces 
of the teeth opposite the ducts from which the saliva is 
emptied, upon the lingual surfaces of the inferior incisors 
and cuspids, and the buccal surfaces of the superior molars. 
The necks of the teeth about the free margins of the gum 
afford favorable points for its collection. A nucleus once 
being formed, it deposits particle by particle, rapidly encroach- 
ing upon the crown, where it is deposited more abundantly. 
In the mouths of uncleanly persons it sometimes accumulates 
in such quantities that nearly all the teeth are encrusted. 

Salivary calculus is not deposited upon the soft tissues, 
but upon some substance that forms nuclei, such as the natural 
and artificial teeth, plates, etc.; though it is found sometimes 
in the ducts of the salivary glands, owing, no doubt, to a slug- 
gish condition of the saliva. 

Treatment. — The removal of salivary calculus is an opera- 
tion of importance to the health of the gums and alveolar 
process, and the preservation of the teeth. For its removal, 
instruments (scalers) that may be readily applied to every 

* Carbonic add having a strong affinity for lime, unites with it in the 
salivary solution, forming carbonate of lime. 
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part of the tooth should be employed. Considerable tact 
and practice is necessary to perform the operation skillfully. 
The scalers should be passed well down beneath the margin 
of the gums, that is below the edge of the deposit, until it is 
brought in contact with the surface of the tooth, and the mass 
scaled off in the direction of the cutting or masticating surface. 
Every particle of the deposit should be removed, care being 
necessary that the tooth substance is not roughened by the 
edge of the instruments, and the surface polished, lest a nuclei 
for immediate reaccumulation be formed. 

Chemical agents are employed by some for the removal 
of salivary calculus. This should be scrupulously avoided, as 
any acid capable of dissolving this accumulation is more or 
less injurious to the teeth. ''Their careless administration 
by physicians is a fruitful source of injury to the teeth, and 
they certainly should form no part of any dentifrice, or be in 
any way used for the removal of stains of any kind from the 
teeth.''* 

Sanguinary calculus f is deposited upon the roots of 
the teeth, and not upon their crowns, as with salivary calculus. 
It is precipitated from the liquor sanguinis of the blood, upon 
its disorganization, in connection with "the suppurative process 
of inflammation. It is in the form of dark granulations, 
approaching crystallization. It is much harder than salivary 
calculus, and adheres more firmly. 

Coniposition. — " Sanguinary calculus is composed chiefly 
of lime salts, colored with the haematin of the blood, which 
increases its tendency to take crystalline form. * ' 

It should be remembered that while salivary calculus 
causes inflammation, sanguinary calculus is a result of the 

* Harris's " Principles and Practice of Dentistry." 
t See IngersolPs " Dental Science." 
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inflammatory action ; the suppurative process in all cases 
precedes its deposition. 

Mucous Deposit. — The teeth of children are especially 
liable to mucous deposit or "soft tartar.*' It is generally 
found upon the labial surfaces of the superior front teeth, 
though it is occasionally found upon the same surface of the 
inferior teeth. 

Source. — It can readily be seen that it is not precipitated 
by the saliva, from its not collecting upon the surfaces of the 
teeth opposite the mouths of any of the ducts leading from 
the salivary glands. It is generally considered to be deposited 
from the mucus. It is most abundant when the mucus is 
secreted in large quantities and when this secretion is in an 
abnormally acid condition. 

Color. — It varies in color, from a grayish-brown to a dark 
green. 

The Effect of Mucous Deposit upon the Teeth. — 
" This green stain so erodes the enamel that decay advances 
in the part which it covers more or less rapidly, according to 
the quality of the teeth and the length of time it is allowed 
to remain. The removal of this mucous deposit requires more 
skillful manipulation than that of salivary calculus, on account 
of its being a thin film entering into the substance of the 
enamel, rendering it difficult to detach without injury to the 
tooth substance."* 

Treatment. — Where the erosion is but slight, this mucous 
deposit may be removed by finely powdered pumice stone and 
water, applied on a piece of some hard, fine-grained wood, 
such as orange wood, or on wood points, rotated by means of 
the dental epgine, the surface being left thoroughly polished 
or burnished. 



* Harris's Principles and Practice. 
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When the effects are more serious, the enamel not 
only being discolored, but deeply eroded, the use of the 
corundum point, rotated by the dental engine, is necessary ; 
after which the surface should be left well polished. 



DENTAL MEDICINE. 



Dental materia medica is an embodiment of the nature, 
medicinal properties, and therapeutical action, of all sub- 
stances used as medicine in dental practice. 

The classification of medicines is made according to 
their action upon the animal economy. 

The different classes in common use by dentists are 
as follows: Narcotics and hypnotics, analgesics or anodynes 
and anaesthetics, stimulants, tonics, sedatives, antipyretics, 
irritants, astringents, styptics and haeniostatics, caustics, 
escharotics, antizymotics or antiseptics, and disinfectants 
and laxatives. 

NARCOTICS AND HYPNOTICS. 

Narcotics (stupor) are medicinal substances which, by 
impairing or destroying nervous action, lessen the relationship ^ 
of the individual to the external world. They at first, how- 
ever, have a stimulating effect, to* which their therapeutic 
efficacy is largely due, which is followed by profound sleep 
and stupor. If the dose be sufficient, death will ensue by 
paralysis of the centres of the medulla, which govern respi- 
ration and the other functions of organic life. 

Hypnotics (sleep) belong to the class of narcotics, but 
are capable of causing sleep without any preliminary cerebral , 

excitement, by bringing the brain into a favorable condition ; 

for it. 5 
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The principal narcotics are opium (see Anodynes), 
alcohol (see Stimulants), belladonna (see Anodynes), chloro- 
form, ether (see Anaesthetics), etc. 

The hypnotics are the bromides, chloral, etc. When 
administered to relieve pain, they are termed anodynes. 



ANALGESICS OR ANODYNES. 

Anodynes are agents which are capable of relieving pain. 
They are divided into two classes, general and local. 

General anodynes, when taken internally, affect the 
whole organism, by depressing the cerebral centres of per- 
ception and sensation. 

Lrocal anodynes, when applied, affect the parts either by 
impairing the conductivity of the sensory nerve fibres or by 
reducing the local circulation. Some of the most efficient 
anodynes act either general or local. The principal agents 
of this class are as follows : — 

General Anodynes. — Opium, morphia, belladonna, aco- 
nite, ether and chloroform (see Anaesthetics). 

Local Anodynes. — Opium, belladonna, carbolic acid (see 
Escharotics), cocaine (see Anaesthetics), aconite etc. 

OPIUM. 

Source. — Opium is obtained from the white poppy, an 
annual herb grown in Asia Minor. 

Nature. — It is a gummy exudation which follows the in- 
cising of the unripe capsules. It should yield not less than 
nine per cent, of morphine when in its normal moist con- 
dition. 

Opium contains 17 alkaloids, the most important of these 
being morphine — Dose, gr. ^V~J^ — hypnotic, narcotic and 
anodyne. 
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Principal Preparations of Opium : — 

Pulvis opii, powdered opium. Dose, gr. ^ij. 

Tinctura opii (laudanum), composed of powdered opium, 
oz. iiss; and diluted alcohol Oj (pint). Dose, iri^xij or 25 
drops, equivalent to i gr. of opium. 

Tinctura opii camphorata (camphorated tincture of 
opium, paregoric), is prepared by macerating '* sixty grains 
of opium in two pints of diluted alcohol, with sixty grains of 
benzoic acid, a fluidrachm of oil of anise, two ounces of 
clarified honey, and forty grains of camphor. ' ' Dose, f dr. j 
to f. oz. j. Dose for infant, v to xx drops (gtt.) — oz, ss. con- 
tains about gr. j. It therefore contains ^ the strength of the 
tincture. 

Pulvis ipecacuanhse et opii (Dover's powder), com- 
posed of ipecac i part, opium i par.t, sugar of milk 8 parts, 
triturated to a fine powder. Dose, v to xv grs, 

BELLADONNA. 

{Deadly Nightshade.) 

Source and Composition. — It is an European plant, the 
leaves and root being the medicinal portions. It contains 
two alkaloids — atropine, the active principle, and bella- 
donnine. 

Preparations of Belladonna. From the leaves: — 

Tincture of Belladonna. Dose, ni^j-dr. ss. 

Extract of Belladonna. Dose, gr. ^-j4. 

From the root : — 

Abstract of Belladonna (powdered). Dose, gr. }i-}i. 

Fluid Extract of Belladonna. Dose, rn^j-v. 

Sulphate of Atropine. Dose, gr. r^xr^' 

Therapeutics. — Belladonna is especially useful in the pain 
of inflammation, particularly that of rheumatism, neuralgia, 
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etc., and is used locally in connection with morphine to 
relieve the pain of abscesses, boils, etc. 

Atropine is used by ophthalmologists, to lessen pain, 
dilate the pupils, paralyze the accommodation, etc. 

ACONITE. 

Source and Composition. — It is obtained from the 
tuberous root of Aconitum napellusy a. perennial plant, found 
in the mountainous regions of Europe and Asia. The leaves 
are sometimes used, but the root makes the most powerful 
drug. 

The active principle is the alkaloid aconitine, a sedative 
poison. 

Principal preparations : — 

Extract of Aconite. Dose, gr. j^-j. 

Fluid Extract of Aconite. Dose, n^^-ij. 

Tincture Aconite. Dose, n|^ss.-iv. 

Medical Properties and Action. — Aconite is a power- 
ful sedative to the nervous system. In latge doses it acts as a 
cardiac, respiratory and spinal depressant. 

It proves fatal in poisonous doses by paralyzing the heart 
and respiration. It is also diaphoretic and antipyretic. 

Dental Therapeutics. — ^Aconite, in the form of a tinc- 
ture, is administered in inflammatory affections, and in 
chronic cases of neuralgia. It is an active antagonizer of 
the fever process, and has been termed the ''therapeutic 
lancet.*' 

When applied locally, it checks inflammation in its flrst 
stages, by paralyzing the peripheral ends of the nerves in the 
parts, and favoring resolution ; also limits the extent of an 
abscess where pus has already formed. 

In combination with the tincture of iodine, in equal 
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parts, it acts very promptly in the incipient stages of dental 
periostitis, relieving the inflammation, retarding the circula- 
tion, and stimulating lymphatic action. 

In such cases the gum over the affected tooth should be 
thoroughly dried and then painted with this combination, 
protecting the lip or cheek until the remedy is absorbed. It 
is also considered useful by many in the dressing of pulp 
canals, preventing the formation of inflammatory products. 
When applied to a large surface, or where the skin is abraded, 
care should be exercised, or dangerous constitutional effects 
may result. 

The physiological antagonists are, atropine, morphine, 
digitalis, and ammonia. /// aconite poisoning the stomach 
should be evacuated, stimulants administered, warmth applied 
to the extremities, and the recumbent position maintained. 



ANAESTHETICS. 

Anaesthetics are agents which temporarily destroy sensa- 
tion and relieve pain. They are generally employed for this 
purpose during surgical operations. They are divided into 
general and local anaesthetics. 

General anaesthetics are volatile substances, capable of 
producing complete unconsciousness, loss of sensibility, and 
lessened motor power. 

The principal agents of this class are, ether, chloro- 
form, nitrous oxide gas, and bromide of ethyl. 

Local anaesthetics are agents whose action is limited to 
the circumscribed parts to which they are applied. They 
paralyze the nerves of the part, thus temporarily destroying 
sensation. They act similarly to the local anodynes, except 
that while the anodynes diminish the sensibility of the 
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parts, the local anaesthetic destroys sensation entirely, for 
a time. 

The principal agents of this class are, cocaine, abso- 
lute ether, aconite, atropine, etc. 

iETHER — ETHER, C4H10O. 

Derivation. — Sulphuric ether (improperly so called) is 
ethylic ether or oxide of ethyl. It is obtained by the dis- 
tillation of ethylic alcohol and sulphuric acid, the acid de- 
hydrating the alcohol and remaining in the retort. (C2He02)2 
— H2O = C4H10O. 

Medical Properties and Actions. — Ether is a colorless, 
volatile and inflammable liquid. It is an anaesthetic and ano- 
dyne, a diffusible stimulant, and a narcotic poison. Admin- 
istered internally, it is one of the most powerful secretion 
stimulants known. The action of the heart, and hence the 
circulation, is increased, flushing and warmth of the surface 
soon follow. The senses are more keen, and the phenomena 
of alcoholic intoxication results, which is less protracted, 
however, ether being quickly eliminated, chiefly by the lungs. 

Principal Preparations : — 

^ther Fortior, strong ether, ethyl oxide, *' C4H10O," 
contains about six per cent, of alcohol. 

Sulphuric Ether, ethyl sulphate, C4H10SO4. 

Nitrous Ether, ethyl nitrite (sweet spirit of nitre), 
C2H5NO2. The well-known antipyretic and diaphoretic. 
Dose, n\^ v-dr. ij. 

Dental Use, — Ether is employed as a general and local 
- anaesthetic, as a local anodyne in neuralgia and odontalgia, 
and as a counter-irritant, evaporation being prevented. 

Ether as an Anaesthetic Agent. — The practicability of 
producing anaesthesia by the inhalation of ether was first 
demonstrated by Dr. Horace Wells, of Hartford, Conn., and 
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Dr. W. G. S. Morton, of Boston, Mass., during the years 
1 844-' 46. 

Ether, though less prompt in its action, is much safer than 
chloroform. It has its necrology, however ; a number of fatal 
cases (about thirty) have been reported. 

The Administration of Ether. — The operator should 
be well assured, before administering an anaesthetic, that the 
patient is not laboring under any serious disease of the heart, 
brain or lungs, as ignorance in this direction might lead to 
fatal results. The clothing about the neck and chest should 
always be loose, lest it acts as an impediment to respiration, 
and if artificial teeth be worn, they should be removed before 
the administration of the anaesthetic. 

For the inhalation of ether and chloroforni a num- 
ber of instruments have been devised, but the simplest and 
probably the best method is from a sponge, napkin or hand- 
kerchief, placed within a cone formed of a towel or stiff paper, 
with a small opening at the apex for the admission of air, or 
a small piece of lint can be held in the palm of the hand 
and on these pour the anaesthetic agent. 

The inhalation should be commenced cautiously, the 
patient should be directed to breathe quite naturally, and to 
obey any instructions given, as the raising of the hand, etc. 
The towel or napkin should be held three or four inches from 
the patient's face, approaching it gradually, thus overcoming 
the irritating effect and a sense of strangulation, which follow 
when the agent is placed at once to the mouth and nostrils. 

Action of Ether. — The first stage of anaesthesia is a slight 
relaxation, the second is tetanic or convulsive, the third, com- 
plete relaxation. 

During complete anaesthesia the face is cool, there 
being a profuse perspiration ; the eyes are closed, insensible to 
the touch, and the pupils are somewhat contracted. The 
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respiration and pulse are somewhat slower than normal, as 
shown in the following table : — 

Normal pulse, 72 per minute. 

Pulse on administration of ether : — 

xst mm. 2d min. 3d min. 4th min. 5th min. 
92 109 1 10 94 69 

Normal respiratory movements average about 20 per 
minute. 
Respiration on administration of ether : — 



xst min. 


sd min. 


3d min. 


4th min. 


5th min. 


23 


24 


26 


18 


15 



Order in which Nerve Centres are acted upon. — 

First, the cerebrum ; second, cerebellum ; third, the spinal 
cord ; fourth, the medulla oblongata. 

The Quantity of Ether Required. — Largest quantity, 
9 ozs. ; minimum, 2^ ozs. ; average quantity to produce an- 
aesthesia, 5 ozs. 

The Tinae Required for Full Anaesthesia. — Longest 
time required, 24 minutes ; shortest time, 3^ minutes ; aver- 
age time, 8 minutes. 

The Dangers of Anaesthesia, — There are conditions 
rendering general anaesthesia dangerous, and the practitioner, 
whether medical or dental, should be well assured, before 
administering ether or chloroform, that none of these are 
present. They are fatty degeneration of the heart, valvular 
lesions, kidney disease, brain tumors, respiratory obstructions 
from enlarged tonsils, thoracic tumors or aneurism and chronic 
alcoholism. An anaesthetic should never be administered on 
a full stomach, as sickness would likely follow that would 
interfere with the operation, and anaesthesia of the glottis 
prevents the expulsion of vomited matter in case it enters the 
larynx by regurgitation ; neither should it be given after long 
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fasting, as an absence of nutrition would tend toward cardiac 
paralysis; excitement should be avoided, instruments should 
be kept out of sight, and too many spectators should not be 
present. A painful operation should not be commenced 
before the stage of complete anaesthesia is reached, or it may 
cause death from shock, as the result of peripheral irritation. 

Treatment of Dangerous Symptoms In case of the 

suspension of the hearths action, the agents should be with- 
drawn, the body placed in a reclining position, and if needs 
be, inverted, and air freely admitted. The failure of respira- 
tion requires the drawing forward of the tongue, by a finger 
being thrust deeply into the mouth ; the inhalation of a good 
stimulant, nitrite of amyl, gtt. ij to gtt. v ; but care is neces- 
sary in its use and not more than two or three drops should 
be administered to patients who have never inhaled it. The 
inhalation of ammonia is probably as efficient, and can be 
used with more freedom than nitrite of amyl. Galvanism, 
too, has been successfully employed as a cardiac and respira- 
tory stimulant, ** the positive pole being placed to the nos- 
tril and the negative pole over the diaphragm, to excite a 
reflex action between the fifth pair and the pneumogastric, or" 
the poles may be placed directly over both phrenic nerves, or 
on a line with the fourth cervical vertebra, in order to stimu- 
late respirations ; or one pole may be placed over the upper 
dorsal spinous process and the other pole over the apex of the 
heart, to induce cardiac contraction."* And if necessary, 
artificial respiration should be employed and warmth applied. 
The extremities should also be nibbed briskly, rubbing 
upward. 

Note. — It should be remembered that ether vapor is heavier 
than air, and forms therewith a highly explosive mixture. 

* Goi^as's Dental Medicine. 
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Therefore, if a light must be in the room, it should be high 
above the patient. A grate fire, gas stove, etc., in the vicinity 
are very dangerous. 

CHLOROFORM, CHOs. 

Derivation. — Chloroform (Ter-chloride of Methyl, or 
Methylic Ether) is obtained by distilling alcohol with chlo- 
rinated lime. It was discovered in 1831 by Samuel Guthrie, 
of Sackett's Harbor, N. Y. 

The form for medicinal use is Chloroformum Purifi- 
catum, or Purified Chloroform. 

Medicinal Properties and Action. — When inhaled, 
chloroform is an anaesthetic, and when administered inter- 
nally, it is an anodyne and antispasmodic. If swallowed undi- 
luted, it excites great inflammation of the mucous membrane, 
and causes violent gastritis. 

Its effects are similar to those of ether, but more rapidly 
produced, and it is more powerful in its action ; hence, 
requiring more care in its administration. 

When first administered (internally), it first causes a 
feeling of warmth in the stomach, which is soon followed by 
a sense of coldness. It increases the action of the heart, pro- 
ducing excitement of the brain, followed by depression and 
deep, heavy sleep. In large doses it causes stupor and insen- 
sibility, and has caused death. 

Therapeutic Uses. — Chloroform is used for the same 
purposes as is ether, and is much employed locally in lini- 
ments. Administered by inhalation, it is a general anaes- 
thetic, and when administered internally, in substance, it is 
an anodyne and antispasmodic, and is used as such in cases 
of nausea, sea-sickness, sick headache, and in cases of cholera. 
In the last named it has probably proven more efficacious 
than any other single remedy. Dose, n\^j-dr, ss, diluted, 
internally. 

£ 
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Spirit of chloroform (chloroform, oz. j ; diluted alcohol, 
oz. ij), dr. ss-dr. j. 

For inhalation, dr. j-oz. j. Average, dr. iij. 

Dental Use. — Chloroform is employed by some in dental 
practice as a general anaesthetic ; its use, however, is growing 
less every year, in favor of ether and nitrous oxide gas. It is 
also used as a local anaesthetic; in this case it is generally 
combined with other substances, as aconite, alcohol, ether, 
opium, etc. 

For administration as an anaesthetic, treatment of 
dangerous symptoms, etc., see Ether. 

Chloroform Narcosis. — 

Shortest time, 2 minutes 30 seconds. 

Longest time, 14 ** 30 ** 

Average time, 6 " 24 ** 

Chloroform mortality is i in 3000 (over 500 fatal cases 
are reported, none of which were in obstetrical practice). 
Compared with ether mortality, i in 16,000. 

NITROUS OXIDE GAS, N-P. 

History. — Nitrous Oxide, or ** Laughing*' Gas, was dis- 
covered by Dr. Priestley in 1776, and its respirability demon- 
strated by Sir Humphry Davy, though the results were not 
published until some twenty years afterward. In 1844, Dr. 
Horace Wells practically demonstrated the value of its anses- 
thetic property for the relief of pain during surgical or dental 
operations. 

Nitrous oxide gas is manufactured by slowly melting 
and boiling the salt nitrate of ammonia in a glass retort, 
dissolving it into a vapor of water and a permanent gas 
(NH^NOs + Heat = N^O + 2H2O). The gas should pass 
through three wash bottles, the first containing a solution of 
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the sulphate of iron or caustic potash, and the other two pure 
water, for the purpose of purifying it before it enters the 
receiver, from which it is administered to the patient through 
an inhaling tube. A pound of the salt will generate about 
thirty gallons of the gas. It is perfectly fused at 226° F., 
white fumes are emitted at 302° F., and gas begins to evolve 
at 460° F. If the temperature is raised to 500° F., a danger- 
ous impurity, nitric oxide, is given off; this need not be 
generated, however, if the proper care is observed, not allow- 
ing the temperature to rise above 480° F. 

Liquefied Nitrous Oxide. — The most convenient form 
for use is the liquefied gas, it being liquefied and solidified 
under intense cold and great pressure (50 atmospheres or 750 
pounds pressure). It is then secured in strong iron cylinders, 
from which it is allowed to escape into an inhaling bag when 
needed for use. 

The advantages of this form of gas are its purity, 
convenience for use, the large supply which can be kept on 
hand, and its comparative freedom from deterioration, not- 
withstanding its age. 

Properties and Actions. — Nitrous oxide gas is an elas- 
tic, colorless gas, with a very slight and agreeable odor. It 
will freeze into a beautiful, clear, crystalline solid, at about 
15° F. below zero. 

"By the evaporation of this solid, a degree of cold may be 
produced far below that of carbonic acid bath in vacuoy or 
lower than 17° F/'* 

Nitrous oxide gas supports combustion with nearly the same 
promptness as oxygen. 

As an Anaesthetic. — Nitrous oxide gas is the most 
pleasant and the safest general anaesthetic known. The 

* Gorgas's " Dental Medicine." 



6o DENTAL PATHOLOGY AND DENTAL MEDICINE. 

shortness of the anaesthetic stage is the greatest objection to 
its administration for surgical operations, though its rapid 
action, comparative safety, and the transient nature of its 
effects on the system, render it the most useful anaesthetic 
agent for all minor operations, such as the extracting of teeth, 
removal of nerves from teeth, where the tooth substance is 
lost to such an extent that a devitalizing agent could not be 
retained, for the lancing of ^abscesses, etc. 

The Administration of Nitrous Oxide Gas, for dental 
operations, should be conducted with the same care that is 
given to ether and chloroform, though it is a comparatively 
safe anaesthetic. The patient should be seated in an operating 
chair which will admit of the back being lowered to such a 
degree that the patient could at once be placed in a horizontal 
position. The dress about the throat and waist, if tight, 
should be previously loosened, and the patient should not have 
partaken of food for at least two hours previous to the inhala- 
tion of the gas. 

A mouth prop, of which there are several patterns manu- 
factured, should be placed between the teeth, to prevent the 
closure of the jaws, as the muscles become rigidly contracted 
during the administration of this gas. The most suitable prop 
is one made of India rubber — the ordinary lead-pencil eraser, 
cut in proper lengths, answers the purpose very nicely — or a 
firm cork, as it also prevents injury to the teeth or fillings, as 
sometimes occurs when a mouth prop of some hard substance 
is used. The patient is then directed to take full, regular and 
deep inspirations of the gas, the nose being held or covered, 
to prevent the admixture of atmospheric air. Its anaesthetic 
effects are soon made manifest by strong, involuntary respira- 
tions, accompanied by snoring ; this being caused by the 
relaxation of the muscles of the pharynx, and paralysis of the 
tongue causing it to fall back toward the throat, interfering 
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with breathing, and a livid appearance of the lips, cheeks, and 
finger nails, which is due to the discolored blood in the capil- 
laries. But the most delicate test for complete anaesthesia is, 
as in ether and chloroform, the loss of sensibility to the touch 
in the conjunctiva of the eye. 

The amount of gas required to produce complete anaes- 
thesia varies, from five to fifteen gallons being the usual 
amount. Out of 2000 administrations I have had one case 
where 65 gallons were required, and another where 80 gallons 
were inhaled before the anaesthetic stage was reached. 

The first stage under nitrous oxide gas is muscular 
activity. 

The second stage is muscular rigidity. It cannot be 
continued until muscular relaxation, lest the patient die of 
asphyxia. 

Nitrous Oxide Gas Mortality. — There is about one 
death to each 125,000 administrations. 

Dangerous Symptoms with Treatment, etc., see 
Ether. 

BROMIDE OF ETHYL, CgHfiBr. 

Derivation. — Bromide of ethyl, or hydrobromic ether, 
is obtained by distilling bromide of potassium and sulphuric 
ether, and redistilling with chloride of lime. 

Properties. — It is a colorless, volatile fluid, possessing an 
agreeable ethereal odor and a pungent taste. It is not 
inflammable, caustic nor irritant ; in this respect it is prefer- 
able to chloroform or ether as an anaesthetic agent. 

The Administration. — Bromide of ethyl is administered 
as is ether or chloroform, or in a folded starched napkin, so 
as to cover the face, as directed by Prof. Gorgas. A soft 
linen handkerchief is placed inside the napkin, and upon this 
the agent is poured; one drachm should be used at first, 
directing the patient to take deep, full inspirations. At the 



62 DENTAL PATHOLOGY AND DENTAL MEDICINE. 

end of two minutes the second drachm should be added ; this 
should be repeated at intervals of two minutes, until complete 
anaesthesia is produced. The quantity differs according to 
the susceptibility of the patient. 

Action. — The administration of bromide of ethyl is at- 
tended with some danger, and clinical experience has not 
demonstrated to careful operators that it is as safe as some 
other and older agents of this class. It has a toxic action on 
the centres of respiration. The heart force is decreased and 
its action is more frequent, which contributes to the paralysis 
of the respiratory centres. Several deaths occurred in a very 
limited number of administrations of this ag^nt. 

COCAINE. 

Source. — Cocaine is the active crystalline alkaloid of Ery- 
throxylon coca, a small Peruvian shrub. The leaves resemble 
those of Chinese tea, and in South America they are used by 
eight millions of people, much as we use tea or coffee. 

In the preparation of the alkaloid, it is necessary that 
the leaves be carefully gathered, as the best quality only should 
be used. They should be dried, and not injured by age or 
exposure to the air, as moisture deprives them of value. 

Preparations of Erythroxylon : — 

Bxtractum Erythroxyli Fluidum, fluid extract of ery- 
throxylon. Dose, dr. ss-ij. 

Salts of cocaine. 

Cocaine Hydrochlorate, C17H21NO4. Dose internally, 
gr. }i-i] ; most commonly used as a local anaesthetic in 
aqueous solutions, 2-5 per cent. 

Cocaine Oleate, cocaine and oleic acid, 5-20 per cent^ 
solutions for external use. 

Cocaine Hydrobromate, cocaine and hydrobromic acid, 
2-10 per cent, as a local anaesthetic. 



ANiESTHETICS. 6^ 

Cocaine Wines, Pastes, Lozenges, etc., are made in 
great varieties. 

Medicinal Properties and Action. — Cocaine, when 
applied locally, acts as an anaesthetic ; when taken internally 
in small doses, it is a general stimulant, improving digestion, 
stimulating the respiration, circulation, etc. It produces 
wakefulness and a marked diminution of the sense of fatigue 
and hunger. For this reason the leaves are chewed by the 
Peruvian Indians, to sustain them during long journeys or 
arduous labor. 

A toxic dose, or long continued use (cocaine habit) pro- 
duces insomnia, decay of the moral and intellectual powers, 
hallucinations, insanity and death. 

Dental Use. — The salts of cocaine have proven very 
efficient for their local anaesthetic and anodyne effects ; their 
power as a local anaesthetic is very great over a limited area, 
and hence it is of special value to the dentist, for operations 
upon the submucous tissues and the extraction of teeth, where 
it should be used by hypodermic injection, or applied to the 
gum on either side of the tooth to be extracted, the latter 
method being the safer ; two or three applications should be 
made at intervals of about two minutes each, when a painless 
operation is generally secured. I have found it to act very 
happily also in connection with arsenious acid, for the devi- 
talization of dental pulps, the pulp dying without giving the 
patient any discomfort. But as ifor its use as a pain obtundent 
in hypersensitive dentine, its practicable benefits are question- 
able. 

A v^arning, however, should be given, that a potency for 
evil lurks in this most valuable drug. In many cases where it 
has been injected into the gum tissue for extraction of teeth, 
toxic results of an alarming nature have occurred and patients 
have been rendered ill for several weeks. This, however, is 
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not apt to follow when the patient is of a sanguine tempera- 
ment and in good health. I have made a record of many 
cases where toxic results have followed the use of this drug, 
and find them all to be of a nervous or h3rsterical tempera- 
ment, or pregnant women. The lesson is that we should use 
judgment and discrimination in the application of cocaine. 

Dangerous Symptoms. — The extremities usually be- 
come cold and rigid, the eyes staring and glassy, and the face 
p>allid, while the pulse is weak, the heart beats faint and 
respiration slow and weak — the symptoms of an impending 
collapse. 

Treatment of Dangerous Symptoms. — Fresh air 
should be admitted and some good stimulant administered, 
such as brandy, or aromatic ammonia and nitrite of amyl — 
by inhalation, or ether in case of convulsions, and if need be 
the battery. As soon as the patient is able, assist him to 
stand up and promenade. 



STIMULANTS. 

Stimulants are medicinal agents which increase organic 
activity. The most powerful and rapid in action, though 
transient in eflFect, are termed diffusible stimulants, while the 
local stimulants, which are of a vegetable nature, containing 
a volatile oil, are termed aromatic. 

Among the first class are such agents as the alcoholic 
preparations, ammonia, camphor, ether, nitrite of amyl, 
myrrh, etc. 

The principal members of the class of aromatic 
stimulants are capsicum, oil of cloves, peppermint, heat and 
cold, etc. 
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ALCOHOL, CaHgO. 

Derivation. — Alcohol is obtained by repeated distillations 
from the product of fermented grain or starchy substances, 
easily converted into grape sugar, which in the presence of 
and by the growth of low vegetable organisms (the yeast 
plant etc.) splits up into alcohol and CO2. Commercial alco- 
hol contains about 90 per cent, of absolute alcohol with 10 
per cent, of water. 

Properties and Action. — Alcohol is a colorless, inflam- 
mable fluid, wholly vaporizable by heat, and unites in any 
proportion with water and ether. It possesses a pungent odor 
and burning taste. All of the alcoholic preparations are 
powerful diff'usible stimulants, causing general exhilaration of 
spirits. 

In large doses, however, it is a depressant, producing 
muscular incoordination and -the effects of narcotic poisons, 
ending in delirium, coma and death. 

The Most Important Alcohols are — 

Methylic Alcohol, C2H4O, methyl hydrate, wood spirit. 

Ethylic Alcohol, CaHgO, ethyl hydrate, grain spirit. 

Amylic Alcohol, C5H12O, amyl hydrate, potato spirit, 
also occur with the ethylic alcohol, in excessive distillations 
of fermented grain. 

Principal Preparations of Alcohol : — 

Absolute Alcohol, rarely obtainable in the shops how- 
ever, stronger than 98 per cent. 

Alcohol contains about 91 per cent, of absolute alcohol. 

Alcoholis Dilutum, contains equal parts of alcohol and 
water. 

Spiritus Frumenti, whisky from rye, corn, barley and 
potatoes, contains from 45 to 50 per cent, of alcohol. 

Rum, obtained by the distillation of fermented molasses. 

V^ines — port wine, sherry, white wine (made by fermenting 
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the juice of the grape without the seeds, stems or skins) ; red 
wine (from the juice of grapes with their skins) ; champagne, 
claret, Rhine, etc. These contain from 5 to 40 per cent, of 
alcohol. 

Beer, by slow fermentation, contains 2 to 3 per cent, alcohol. 
Ale, by rapid " " 2 lo 6 " « 

Porter and Stout " 4 to 6 " " 

Therapeutic Uses. — The alcoholic preparations are most 
valuable agents in disease, for appropriate cases; they are 
employed as stimulants in acute inflammations, such as pneu- 
monia, pleurisy, bronchitis, phthisis, and in the last stages of 
typhoid fever, diphtheria, acute neuralgia, etc. In insomnia, 
from cerebral anaemia, small doses of some alcoholic stimulant 
at bedtime are found beneficial. In poisoning by cardiac 
depressants and snake venona> alcohol freely, sustains the 
heart. In chloroform anaesthesia, an ounce of whisky before- 
hand will sustain the heart and prolong narcosis. 

Dental Uses. — In the administration of nitrous oxide 
gas, a^ small quantity of wine taken beforehand will often be 
found beneficial, increasing the heart's action at about the 
time the effects of the anaesthetic are passing off. In painful 
operations upon the teeth, I have found small doses of cham- 
pagne to be very beneficial. 

As a styptic, it arrests hemorrhage by coagulating the 
blood by its effects upon albumin, and contracts the mouth of 
the vessels by its astringent properties. 

For suppurating v^ounds it is a useful antiseptic 
dressing. 

For the treatment of softened and sensitive den- 
tine, and for drying cavities preparatory to filling, absolute 
alcohol is generally an efficient agent ; after drying the cavity 
with cotton or bibulous paper, it should be bathed with alcohol, 
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which evaporates rapidly and causes the almost perfect absorp- 
tion of moisture from the dentine. 

Treatment of Acute Alcoholism. — Evacuate the stom- 
ach, administer ammonia cautiously by inhalation, apply 
warmth to the extremities, and cold affusion to the head, and, 
if needs be, artificial respiration. 

AMMONIA. 

Medicinal Properties and Action. — It exists most 
commonly in the form of ammonia gas, NHgj which, dis- 
solved in water is the aqua ammonia of commerce. It is 
intensely alkaline, and is an irritant to the mucous mem- 
brane. When inhaled it acts as a stimulant, especially 
as an antagonist of cardiac depressants. Prolonged inha- 
lation induces spasmpdic coughing, a sense of suffocation, 
and inflammation and oedema of the glottis; when swallowed, 
the aqua sets up violent inflammation of the passages and 
stomach. 

The salts of ammonia, in medicinal doses, are stimu- 
lating expectorants, and stimulate the heart's action ; while 
in large doses or continued use they produce rapid emacia- 
tion, by impairing digestion and increasing tissue waste. In 
large doses they also injure the red blood corpuscles. 

Principal Preparations : — 

Aqua ammonia, water of ammonia, containing lo per 
cent, of the gas in water. Dose, n\,v-xxx, diluted. 

Aqua ammoniac fortior, containing 28 per cent, of the 
gas in solution. 

Ammonium carbonate. Dose, gr. ij-x. 

Ammonia chloride, sal ammoniac. Dose, gr. j-xx. 

Ammonia spirits (a 10 per cent, solution of aqua 
ammonia in alcohol). Dose, Ti|^x-dr. j, diluted. 

Aromatic spirits of ammonia, the carbonate with 



/ 



68 DENTAL PATHOLOGY AND DENTAL MEDICINE. 

aromatics (oil of lemon^ lavender, etc., and alcohol and 
water). Dose, n^^x-dr. ij. 

Ammonia liniment, aqua ammonia, 30 per cent., and 
cotton-seed oil, 70 per cent. 

Ammonium nitrate, used in preparing nitrous oxide 
gas. 

Ammonium sulphate, used in preparing other am- 
monium salts, etc. 

CAMPHOR, CioHifiO. 

Source. — Camphor is a white concrete and translucent 
gum, obtained from the volatile oil of the camphor laurel, 
an evergreen tree indigenous in China, Japan, Formosa, etc. 
Refined camphor is prepared in large circular cakes, one to 
two inches thick. 

Properties and Action. — Camphor is slightly soluble in 
water (about i to 1300), but freely in alcohol, ether, chloro- 
form, oils, and milk. Alcohol forms a 75 per cent, solution. 
It has a penetrating, fragrant odor, a bitter, pungent taste, 
leaving a slight sense of coolness. It is a stimulant, anodyne, 
diaphoretic, antiseptic, and irritant. 

In medicinal doses it temporarily increases the heart's 
action, stimulates respiration and mental activity, promotes 
perspiration and allays pain and spasm. 

Large doses depress the heart, and excite narcotic symp- 
toms, and have proved fatal. 

Principal Preparations : — 

Aqua camphora, camphor water (8 parts of camphor to 
1000 of distilled water, with 16 parts of alcohol to aid in the 
suspension of camphor). Dose, dr. j-iv. 

Spiritus camphor se, spirit of camphor (camphor, oz. iv, 
alcohol, Oj). Dose, rriv-xx, 

Linimentum camphorae, camphor liniment (camphor 
I part to olive oil 4 parts). 
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Linimentum saponis, soap liniment (soap, lo parts, 
camphor, 5, oil rosemary, i, alcohol, 70, water, 15). Is an 
anodyne and mild irritant for sprains, rheumatic pains, etc. 

Dental Use. — In dental practice the spirit of camphor is 
sometimes employed by local application to allay the pain of 
sensitive dentine, and that which sometimes follows the extrac- 
tion of teeth, and the wounding of pulps of teeth. Camphor 
is also employed in the treatment of putrescent root canals of 
teeth. It is also one of the ingredients of the celluloid base 
for artificial teeth. 

NITRITE OF AMYi, CsHnNOa. 

Derivation. — Nitrite of amyl is produced by the action 
of nitric or nitrous acid upon amylic alcohol. 

Properties and Action. — Nitrite of amyl is a clear, yel- 
lowish, oily liquid. It has an ethereal odor, and is very 
volatile and inflammable ; it is insoluble in water, but soluble 
in alcohol, ether and chloroform. It is used by inhalation, 
causing great cardiac activity, vascular dilation, flushing of 
the face, a sense of fullness of the brain, and complete reso- 
lution of the muscular system. It is a muscle poison, and 
when the vapor is applied directly to the muscular or nervous 
tissues it arrests their functional activity. 

Dental Use. — I^Iitrite of amyl, being a powerful stimulant 
to the heart, is employed in syncope and chloroform narcosis. 
It is also used in epileptic attacks and other convulsive or 
spasmodic diseases. Cases are reported where nitrite of amyl 
has restored the patient after artificial respiration had failed. 
Care, however, must be observed in its use, as it is a powerful 
and dangerous agent. 

Dose of nitrite of amyl by inhalation is from n^^ij to T!\^v. 
Not more than two or three drops should be administered to 
weak and nervous patients who are susceptible to its influence. 



70 DENTAL PATHOLOGY AND DENTAL MEDICINE. 

MYRRH. 

Source. — Myrrh is a resinous exudation from a small tree 
grown in Arabia and the northeastern coast of Africa, known 
as the Balsamodendron myrrha. It is a spontaneous exuda- 
tion from the stems of the tree, which collects in small masses 
upon the bark. 

Properties and Action. — Myrrh is brittle and is easily 
pulverized. It is of a reddish-yellow color, translucent, with 
an aromatic taste and a peculiar fragrant odor. When pul- 
verized the powder is of a ligh! yellow color, if pure. In 
medicinal doses myrrh is a stimulant and astringent. It 
stimulates the digestive organs and improves the appetite, but 
in larger doses it acts as an irritant to the gastro-intestinal 
membrane. It is employed externally as a local application 
to inflamed, ulcerated and relaxed tissues, for its stimulating 
and astringent effect. 

Dose. — Powdered myrrh, gr. x to dr. ss, in pill form or 
suspended in water. Tincture of myrrh, dr. ss to j (myrrh, 
oz. iij, alcohol O ij). 

Dental Use. — The tincture of myrrh, diluted, forms an 
excellent gargle and mouth-wash, and a stimulating lotion for 
spongy and inflamed gums. The powder is employed as an 
ingredient of many dentifrices for its astringent properties. 

CAPSICUM. 

Sourpe. — Capsicum or Cayenne Pepper, is the fruit of 
Capsicum fastigiatum^ a plant of tropical Africa and America. 
Its pungent odor and hot taste are due to its very acrid and 
volatile principle, called capsicine. 

Medicinal Properties and Actions. — Capsicum in 
medicinal doses is a powerful stimulant. It produces a sensa- 
tion of warmth in the stomach, and a general glow over the 
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body ; it stimulates the circulation and digestive process, but 
in excessive doses it acts as an irritant poison. 

Preparations : — 

Tincture Capsicum. Dose n^^v-dr. j. 

Powdered Capsicum. Dose gr. v-x in pills. 

^mplastrum Capsicum. A most excellent plaster. 

Dental Use. — Capsicum in tincture or plaster form, pre- 
ferably the latter, is very serviceable in dental periostitis, 
as it aids in establishing resolution or hastens suppuration. 
It is also an excellent stimulating gargle, tinct. capsicum, 
oz. ss to rose water, oz. viij. 

OIL OF CLOVES. 

Source. — The oil of cloves is obtained from the dried, 
unexpanded flowers of the Eugenia caryophyllatay an evergreen 
tree of the myrtle order, a native of the Indies. 

Properties and Actions. — The oil of cloves, when fresh, 
is a clear and colorless preparation, it has a pungent, spicy 
taste, and a fragrant odor. Is an aromatic stimulant, irritant 
and antiseptic. It is sometimes administered to relieve nausea, 
and prevent griping when combined with purgatives, also to 
modify the action of other medicines. Dose, tt^^ j-v. 

Dental Use. — The oil of cloves is employed in dental 
practice to relieve odontalgia, by introducing two or three 
drops into the carious cavity of the aching tooth, relieving 
the pain by its stimulating effect upon the pulp. It is some- 
times used for the same purpose in combination with other 
agents, and has the effect of rendering carbolic acid more 
pleasant, without interfering with its action. It is used also 
by microscopists to clarify preparations for mounting. 

Eugenol (CioHuOa) is an active principle of oil of cloves. 
It is sometimes called an acid, as it possesses some acid quali- 
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ties. It is a clear, colorless oil, and its odor and taste re- 
sembles that of the oil of cloves. It is an excellent antiseptic 
for dental uses. 

PEPPERMINT. 

Source. — Mentha piperita or peppermint, is grown every- 
where, and as a plant is familiar to every one. The leaves 
and tops are used for medicinal purposes. 

Properties and Actions. — The properties of peppermint 
are due to a volatile oil, in which form it is generally used. It 
is an aromatic stimulant, carminative and antispasmodic, and 
local anodyne and anaesthetic, when evaporation is prevented 
after being applied to the surface. 

Preparations : — 

Oil of Peppermint (consisting largely of menthol). 
Dose, wi^j-v. 

Peppermint Water (2 parts x)f the oil to 1000 of distilled 
water). Dose indefinite. 

Essence of Peppermint (10 per cent, of oil with i per 
cent, of the powdered herb in alcohol). Dose, ni^x-xxx. 

Dental Use. — Local anodyne and anaesthetic. 



TONICS. 

Tonics are agents which give healthful activity and vigor to 
the functions, gradually imparting strength and tone to the 
system, that is, without preternatural excitement. They are 
divided into vegetable and mineral tonics. 

Principal among the vegetable tonics are cinchona, 
nux vomica, digitalis, cimicifuga and eucalyptus. 

While the principal mineral tonics are the prepara- 
tions of iron, arsenic, zinc, sulphuric acid, nitric acid, muri- 
atic acid, etc. 
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CINCHONA (PERUVIAN BARk). 

Source. — Cinchona is the bark of any variety of cinchona. 
The different species of this tree are natives of the mountains 
of western South America, especially in Peru and Bolivia, 
though they have been planted, and are grown in India, Cey- 
lon and Burmah. 

The medicinal properties of these barks depend upon 
the alkaloids they contain, which are in varying proportions, 
usually from 3 to 4 per cent., at least 2 per cent, of which is 
quinine, this being the most important. 

Principal preparations of cinchona and its alkaloids are 
as follows: — 

Powdered Cinchona. Dose, gr. x-dr. iij. 

Tincture Cinchona (strength, 20 per cent). Dose, 
dr. j-oz. ss. 

Extract Cinchona (in pill). Dose, gr. j-x. 

Sulphate of Quinine. Dose, gr. j-xx. 

Sulphate of Cinchonidine (one-half the strength of 
quinine). Dose, gr. ij-xxx. Much used in hospital and dis- 
pensary work. 

Properties and Actions. — The different varieties of cin- 
chona are named according to their color. Yellow cinchona — 
cinchona flava ; pale cinchona — cinchona pallida; red cin- 
chona — cinchona rubra. The powder from the yellow bark 
is of an orange color ; has a more bitter taste than the other 
barks, containing more of the alkaloid quinine. Cinchona 
is a bitter tonic, astringent, antipyretic and antiseptic. The 
alkaloid quinine is preferable for ordinary use, as a much larger 
quantity of the powdered bark is necessary to obtain the full 
effects, often causing derangement of the stomach, headache, 
and constipation. 

Dental Uses. — In dental practice quinine is employed in 
from five to ten grain doses, as a tonic and in the treatment 
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of neuralgia, when due to malaria. Cinchona is also used as 
an antiseptic. " The powder dusted over unhealthy wounds 
will arrest putrefaction, and promote healthy cicatrization. 
Quinine will destroy minute organisms, and preserve sub- 
stances from decomposition.*'* Cinchona is also employed 
for its antiseptic and tonic properties as an ingredient in 
certain dentifrices. 

NUX VOMICA. 

Source. — Nux vomica is the seeds of the Strychnos nucis 
vomica y a tree of the family* Strychnoides, which grows in 
India. These seeds have been long sold in the shops under 
the names of nux vomica, bachelor's buttons, poison nuts, 
etc. And for a long time were used only for such purposes 
as poisoning rats. 

Medicinal Properties and Actions. — Nux vomica con- 
tains two alkaloids, strychnine and brucine, to which its 
medicinal properties are chiefly due. Brucine has only ^ the 
strength of strychnine, but they are otherwise identical, physio- 
logically and therapeutically. 

In small doses nux vomica is a bitter tonic, exciting the 
secretions and stimulating the functions of the body. 

In full doses (strychnine gr. -^ the function of the 
spinal cord is exalted, causing tetanic spasms of the extensor 
muscle, the lower jaw is stiff, the pupils dilated and the face 
wears an unmeaning smile. 

In toxic doses (strychnine gr. ^) the function of the 
spinal cord is paralyzed, respiration is arrested, death follow- 
ing from asphyxia; consciousness is preserved, however, until 
COa narcosis takes place. 

Treatment of Strychnine Poisoning. — The antidote 
is tannic acid, which forms an insoluble tannate ; then the 

* Gorgas's " Dental Medicine." 
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stomach pump should be employed or emetics administered, 
after which the patient should be kept perfectly quiet. 

The antagonists are chloral, chloroform and potassium 
bromide ; the last named, though, is rarely used, on account of 
its being so slow of action. 

The bladder must be evacuated frequently, lest a re-absorp- 
tion of the poison take place. 

Preparations : — 

Abstract of Nux Vomica. Dose, gr. J^ gradually in- 
creased to gr. j. 

Tincture of Nux Vomica (20 per cent, of the drug). 
Dose, flij-x. 

Extract of Nux Vomica. Dose, gr. ^-j. 

Fluid Extract of Nux Vomica. Dose, tn^j-v. 

Sulphate of Strychnine. Dose, gr. yJu^-^. 

Dental Uses. — Where a cardiac or nerve tonic is required, 
nux vomica and its chief alkaloid hold the first rank. 

DIGITALIS. 

Source. — Digitalis, or foxglove, is the leaves of Digitalis 
purpurea^ or purple foxglove ; the leaves of the second year's 
growth are considered the best. The plant grows wild in 
Europe, and is cultivated in this country, where it is some- 
times seen in private gardens, grown for its beautiful spike of 
purple flowers. The Shakers cultivate it quite extensively for 
the drug market. 

Medical Properties and Actions. — Digitalis is chiefly 
used in disease for its tonic and diuretic properties, its tonic 
effect upon the heart, principally ; though the heart is slowed 
by its action, its force is at the same time increased. For the 
full cardiac effects the recumbent posture should be maintained. 
When the doses are large ^ severe gastric disturbance is caused. 
In toxic doses y the muscles and peripheral nerves are paralyzed \ 
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respiration is first slowed and then becomes rapid and feeble ; 
coma and convulsions followed by death from the sudden 
paralysis of the heart. 

Preparations and Doses : — 

Digitalis (the leaves). Dose, gr. ss-iij. 

Abstract of Digitalis. Dose, gr. ^-j (strength, 200 
per cent.) 

Extract of Digitalis. Dose, gr. }i-]. 

Fluid Extract of Digitalis. Dose, nj-iij. 

Tincture of Digitalis (15 per cent.). Dose, ni^v-xx. 

CIMICIFUGA. 

Source. — Cimicifuga, or the black snake root, is the root 
of the Cimicifuga racemosa; a common plant in the United 
States. 

Medicinal Properties and Actions. — Cimicifuga has 
a bitter and nauseous taste, somewhat resembling that of 
opium. It is an efficient cardiac tonic, antispasmodic, diapho- 
retic, and diuretic. It is feebler in its action than digitalis, 
should be used more frequently when the latter drug is 
indicated. 

Preparations and Doses : — 

Fluid Extract of Cimicifuga. Dose, n^^v-xxx. 

Tincture of Cimicifuga (20 per cent, in strength). 
Dose, ni^xx-lx (dr. j). 

EUCALYPTUS. 

Source. — Eucalyptus is obtained from the leaves of the 
Eucalyptus globulus^ or '* Blue Gum Tree,*' a native of Austra- 
lia, but is now grown in Northern Africa, Southern Europe, 
and in the United States. 

Properties and Actions. — The leaves are the only por- 
tion of the tree which possesses medicinal qualities, the fresh 
being more active than the dried leaves. Their medicinal 
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properties are due to a volatile oil, called oleum eucalypti, 
which contains three oils, eucalyptene, turpene, and cymol, 
which distill over at different temperatures, the first product 
being the most important. Eucalyptus promotes appetite and 
digestion, and increases the heart's action. 

In large doses it causes indigestion, nausea, diarrhoea, . 
and great muscular weakness, and if continued, will cause 
irritation and congestion of the kidneys. It is eliminated by 
the skin, bronchial mucous membrane and kidneys, the secre- 
tions of which become strongly odorous, owing to the presence 
of the oil. Eucalyptus is also an antiseptic, disinfectant, 
sedative and diaphoretic, *'and has anti-malarial properties, 
absorbing noxious germs, as well as enormous quantities of 
water from the soil, and by its emanations purifying the 
atmosphere in the vicinity. It is largely cultivated in mala- 
rial districts for these properties, and has rendered habitable 
a portion of the deadly Roman Campagna. ' ' * 

Preparations of Eucalyptus : — 

Extract. Dose, gr. j-xv. 

Fluid Extract. Dose, n^^xx-dr. j. 

Tincture. Dose, f. dr. ss-ij. 

Oil. Dose, n\^v-xx in emulsion or capsules. 

Dental Use. — In dental practice the oil of eucalyptus is 
employed either alone or combined with iodoform, for its 
antiseptic properties, in the treatment of putrescent pulps of 
teeth and chronic alveolar abscesses. This combination has 
also proven very efficient in the treatment of necrosis and 
caries of the bone of the jaws. 

By taking advantage of the solvent effect of eucalyptol 
upon the gutta percha, it will be found of great benefit in the 
insertion of fillings of this material. 



* Potter's " Materia Medlca. 
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IRON. 

Ferrum or iron is a metal of a bluish-gray color, fibrous in 
texture, is hard, ductile, malleable and magnetic. Chemical 
anal)rsis demonstrates the presence of iron in the blood, i part 
to 230 of red corpuscles, also in the gastric juice, chyle, bile, 
lymph, urine, milk, and pigment of the eye. 

Properties and Actions. — Iron taken into the stomach 
in the metallic state, meeting with the acids of that cavity, is 
dissolved ; which causes an evolution of hydrogen gas, and 
gives to the iron molecular activity. Given medicinally in 
small doses y the salts of iron act through and upon the blood, 
improving its quality and increasing the number of red 
corpuscles; they also promote the appetite and improve diges- 
tion, and hence it is recognized as one of the most efficient 
tonics. 

In large doses, these salts cause nausea and vomit- 
ing, and act as irritants. Or, the prolonged administra- 
tion of small doses exhaust the gastric glands by over 
stimulation. 

Monsers preparations of iron are principally used exter- 
nally, for hemorrhage, and are considered to be among the 
the very best styptics in use. When internally employed it is 
for their hemostatic effect in hemorrhage from remote organs. 
In administering iron care should be exercised, as nearly all 
the preparations are more or less astringent, and act injuriously 
on the teeth. 

Centra-indications. — Iron should never be given when 
plethora (a superabundance of blood) exists, especially when 
accompanied with a hemorrhagic tendency. 

Principal Preparations : — 

Tincture of the Chloride of Iron. Dose, n\^v-xx. 

Powdered Sulphate of Iron, Monsers Powder. Dose, 
gr. ss-iij, in pill ; used also as a styptic. 
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Solution of Subsulphate of Iron, or Persulphate^ 
Monsel's Solution. Possesses powerful astringent properties ; 
used only as a styptic. 

Dental Uses. — In dental practice the chief indications 

^for iron is where hemorrhage follows the extraction of teeth, 

or from any other cause, such as wounds of the gums and 

mucous membrane. Monsel's solution or powder is employed 

for this purpose. See chapter on Extraction of Teeth, 

ARSENIC, As. 

Properties. — Arsenic is a brittle, granular metal, of steel- 
gray color, is very combustible, and volatilizes before melting, 
the vapor having an odor like that of garlic. It is a powerful 
poison, not of itself however, but by virtue of the facility with 
which it absorbs oxygen. It is generally found in cobalt ore. 
It is not employed as medicine in its native state. 

Preparations : — 

Arsenious Acid (?), White Arsenic, ''Ratsbane.** 
I>ose, gr. ^ to ^. 

Solution of Arsenious Acid, i per cent, solution 
(strength j^) with hydrochloric acid and distilled water. 
Dose, n\,ij-x, after meals. 

Solution of Potassium Arsenite, Fowler's solution 
(strength, y^). Dose, Ti]^ij-x, after meals. 

White Oxide of Arsenic (AS2O3), Arsenious Acid, is in 
the form of irregular solid lumps, having a chalky appearance 
externally, though it is often perfectly transparent internally. 
It is usually furnished in the shops, however, in the form of a 
fine white powder, and is often adulterated with chalk or lime- 
It is odorless and has a faint sweetish taste. 

Physiological Actions. — In small dosesy arsenic is a 
general tonic promoting the appetite, digestion and cardiac 
action ; stimulates mental activity, and causes rotundity of 
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form and clear skin. In large doses it becomes a violent 
corrosive poison, creates skin eruptions and itching of the 
eyelids, nausea, dysentery, and an irritable and feeble heart, 
death following from narcotism. Externally ^ it is a powerful 
eschar otic. 

Toxicology. — The- antidote to arsenic is the hydrated 
oxide of iron. After the prompt evacuation of the stomach, 
this should be administered, the dose being eight times the 
quantity of the poison taken. This should be followed by 
mucilaginous or oily drinks, to protect th« mucous membrane, 
and iodide of potassium or alkaline mineral waters, to promote 
elimination. 

Tests for Arsenic. — There are a number of tests for 
arsenic, the following being considered the best : If in a solid 
state, place the suspected material on burning charcoal, when 
the arsenic, if present, will become deoxidized, and emit the 
garlic odor spoken of above. When in an aqueous solution, 
it may be detected by adding sulphide of ammonium, which 
produces a yellow sulphide of arsenic, or the addition first of 
ammonia, then a small quantity of nitrate of silver, will pro- 
duce a light yellow arsenite of silver. Again, the addition of 
potassa and sulphate of copper produces a light green arsenite 
of copper. 

Marsh's Test. — The most delicate test for arsenic consists 
in subjecting the material to the action of nascent hydrogen.* 
The arsenic is deoxidized and forms with the hydrogen arseniu- 
retted hydrogen gas ; this also has the peculiar odor of garlic, 
burning with a bluish-white flame, which deposits metallic 
arsenic in the form of a black spot on the surface of a cold 
plate, if held directly in the flame. 

Reinsch's test consists of boiling the material suspected 

* Nascent hydrogen is evolved by the action of diluted sulphuric acid on zinc. 
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of containing arsenic with hydrochloric acid and copper foil, 
when, if arsenic is present, it will manifest itself in the form of 
a coating of gray metallic arsenic upon the foil. 

Dental Uses. — ^Arsenic is employed in dental practice for 
its devitalizing power in destroying the vitality of the pulps of 
teeth. It is generally combined with other agents, in the form 
of paste or fibre, for this purpose. But I have found the white 
arsenic alone to act very happily when applied to the pulp, 
and retained by a small pledget of cotton which had been 
previously saturated with cocaine. The cavity should be com- 
pletely secured, that none of the arsenic come in contact with 
the part outside of the tooth. 

The quantity to be used for this purpose is about the 7^*5^ of 
a grain, and the time required is usually about 24 hours, 
though there are instances where 48 hours or more are required 
to thoroughly destroy the vitality. 

ZINC, Zn. 

Properties. — Zinc is one of the metallic elements — it is 
very hard, has a bluish-white color, and the fresh surface has 
considerable lustre, but is soon dulled, from the facility with 
which it oxidizes. 

Principal Preparations : — 

Zinci Oxidum. Dose, gr. j-x, insoluble in water. 

Zinci Acetas. Dose, gr. %-\] \ as a lotion, gr. ij to an 
oz. of water, in which it is very soluble. 

Zinci Sulphas. Dose as a tonic and astringent, gr. ^^-j. 
As an emetic, gr. vj in oz. iv of water, in tablespoonful doses, 
repeated every few minutes until emesis takes place. 

Zinci Carbonas Praccipitat. As ointment, or dusted 
over wounds as a protection. 

Zinci lodidi. Dose, gr. ss-v, in the form of a syrup. 
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Zinci Chloridum, tonic and escharotic. Dose, gr. ss-ij, 
well diluted. 

Zinci Chloridum Liquor, solution of chloride of zinc, 
j4 to I per cent, in strength. 

Physiological Actions. — The salts of zinc are more or 
less poisonous, the soluble salts, the acetate, sulphide and 
chloride being corrosive poisons. In small doses they are 
tonic and astringent, while in larger quantities they are strong 
emetics. 

The sulphate is a specific emetic, acting without much 
depression. 

The chloride is a powerful and penetrating escharotic. It 
is also a useful deodorizer and disinfectant. " When applied 
to malignant and indolent ulcers, it promotes healthy granu- 
lations, and when topically applied it not only destroys the 
diseased structure, but excites a new and healthy action of the 
surrounding parts. 

The antidotes for zinc poisoning are, the white of an 
^%%i carbonate of soda, magnesia, etc. 

Dental Uses. — In dental practice the chloride of zinc 
(ZnCla) is a valuable agent. It is employed as an obtunding 
agent for sensitive dentine — the sensitive surface being pre- 
viously bathed with chloroform, which will modify the painful 
action of the chloride. It has also been employed as a styptic 
to arrest superficial hemorrhage from a wound of the gum 
during the filling of the teeth. It induces union of the wounded 
parts by first intention, by its effect upon the glutinous matter, 
also as an injection for chronic alveolar abscess, and in dis- 
eases of the antrum of Highmore. It is also used in the 
recession of the gum and the absorption of the alveolar pro- 
cess from the necks of the teeth. The application can be con- 
veniently made by means of a piece of orange wood, so shaped 
as to permit of its being introduced beneath the gums. 
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The chloride of zinc, in solution, is also used as one of 
the ingredients of the filling material known as the oxychlo- 
ride of zinc, the other ingredient being the oxide of zinc. 

The combination of these two forms of zinc makes an 
excellent capping material, and is probably the best of all 
materials for root filling. 

The oxide of zinc — ZnO — is sometimes employed, com- 
bined with carbolic acid, in the form of a paste, for capping 
exposed pulps ; it is also one of the ingredients of the zinc- 
filling materials, and of the celluloid base of artificial teeth. 

The sulphate of zinc — ZnSO^yHaO — is sometimes em- 
ployed in disease of the antrum of Highmore, and ulcerations 
of the mucous membrane, for its stimulant and astringent 
properties. 

SULPHURIC ACID, H2SO4. 

Properties. — Sulphuric acid, or oil of vitriol, is a dense, 
inodorous, colorless, oily and corrosive liquid. It consists of 
not less than 96 per cent, sulphuric anhydride and about 10 
per cent of water. 

Preparations : — 

Sulphuric Acid. Used as an escharotic or caustic. 

Diluted Sulphuric Acid (10 per cent, of the acid to 
90 per cent, of water). Dose, rriv-xv, well diluted. 

Aromatic Sulphuric Acid (Elixir of Vitriol). Sulphuric 
acid diluted with alcohol and flavored with ginger and cinna- 
mon (strength 20 per cent.). Dose, n^^v-xxv, well diluted. 

Action. — The action of sulphuric acid in its different forms 
is as follows : Aromatic sulphuric acid, tonic and astringent ; 
diluted sulphuric acid, tonic, astringent, and refrigerant (in 
fevers) ; sulphuric acidy escharotic. 

Treatment of Sulphuric Acid Poisoning. — Being a 
corrosive poison, sulphuric acid causes death from asphyxia 
(the suspension of vital phenomena, from the non-oxygena- 
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tion of the blood — an excess of carbon dioxide). Administer 
alkalies, as washing soda, magnesia, lime water, soap suds, etc. , 
to neutralize the acid, and mucilaginous drinks freely, to pro- 
tect the mucous membrane. Stimulants, opium, ammonia 
intra-venously, to combat the depressed condition of the vital 
powers. 

Dental Uses. — The concentrated sulphuric acid is em- 
ployed in dental practice as a caustic ; in the laboratory, in a 
diluted state, for the cleansing of metals before and after 
soldering ("the acid bath*'). It is also used in the manu- 
facture of pyroxylin — gun cotton. 

Aromatic sulphuric acid is more agreeable for use in 
the mouth, while its action resembles that of diluted sulphuric 
acid. It is a valuable agent in the treatment of pyorrhoea 
alveolaris and necrosis of the maxillary bones, stimulating the 
parts to healthy action. It is also employed in the treatment 
of chronic alveolar abscesses, in combination with a few drops 
of tincture of capsicum. 

NITRIC ACID, HNO3. 

Properties. — Nitric acid, or aqua fortis, is a highly 
caustic liquid, very volatile, its fumes being corrosive and 
suffocating, and in the pure state is colorless and transparent, 
but that usually found in the shops is of a yellow color, owing 
to the presence of nitric peroxide. Strong nitric acid is never 
given internally ; it is used in the form of the diluted nitric 
acid, 10 per cent, absolute acid. Dose, ni^iij-x, well diluted. 

Action. — Pure nitric acid is a powerful caustic and escha- 
rotic, and is rarely used except as an application to foul, 
indolent ulcers, or to warts. The diluted acid is a tonic, 
alterative and refrigerant, used as a drink in fevers. It is, as 
are most mineral acids, injurious to the teeth ; hence, care 
should be taken in its use. It should be taken through a 
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glass tube or quill, and followed by an alkaline mouth wash. 
It is not as agreeable to the stomach as diluted sulphuric 
acid. 

The antidotes for nitric acid poisoning are magnesia 
or soap and mucilaginous drinks. 

Dental Uses. — Nitric acid is employed in dental practice 
as a caustic for malignant ulcers of the mouth, and has been 
used for devitalizing pulps of teeth when nearly exposed by 
mechanical abrasion. It is also used in combination with 
hydrochloric acid (aqua regia) as a solvent for gold. 

PHOSPHORIC ACID, H3PO4. 

Properties. — Phosphoric acid is a solid, colorless com- 
pound, soluble in water and vitrifiable by heat (converted into 
glass). It is obtained from bones where it exists in combina- 
tion with lime. Diluted phosphoric acid is the form in which 
phosphoric acid is usually employed in medicine. It contains 
10 per cent, of the absolute acid. Dose, n^^v-xx. 

Action. — Phosphoric acid is tonic and refrigerant, and in 
large 3oses an irritant poison. It has been employed exter- 
nally in the treatment of osseous tumors and caries of the 
bones. 

Glacial phosphoric acid, HOPO5, is obtained from cal- 
cined bones. They are first treated with sulphuric acid, 
''which produces an insoluble superphosphate of lime, then 
dissolving out the latter salt and saturating it with carbonate 
of ammonia, which generates phosphate of ammonia in solu- 
tion, and, finally, obtaining the phosphate of ammonia by 
evaporating to dryness, and then igniting it in a platinum 
crucible. The ammonia and all of the water, except one 
equivalent for each equivalent of the acid, are driven off, and 
the glacial phosphoric acid remains. It is a white, transpa- 
rent, fusible solid, generally in the form of sticks, inodorous 
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and sour to the taste. It slowly deliquesces, and is sparingly- 
soluble in water, but freely soluble in alcohol/'* 

Dental Uses. — Phosphoric acid has been employed in 
dental practice as a local treatment of osseous tumors and 
caries of the maxillary bones. 

Glacial phosphoric acid is employed as one of the 
ingredients of the plastic-filling material, known as oxyphos- 
phate of zinc, the other ingredient being the white oxide of 
zinc. 

HYDROCHLORIC ACID, HD. 

Properties. — Hydrochloric or muriatic acid is nearly 
colorless when pure, but that usually found in the shops is of 
a pale yellow color, being contaminated with chlorine, iron 
and other substances. It is volatile, emitting a dense white 
and suffocating vapor ; taste very acid and caustic. 

Actions. — Hydrochloric acid is caustic, escharotic and 
disinfectant. The diluted acid administered internally is 
tonic, refrigerant and astringent. 

Diluted Hydrochloric Acid (ten per cent, solution 
of absolute acid and water). Dose rriv-xx. 

Dental Uses. — It is sometimes a useful application for 
treatment of ulceration and inflammation of the mucous mem- 
brane and gums. "The strong acid is employed in the 
laboratory for dissolving zinc, in the preparation of a flux 
for soldering certain metals.*' 



SEDATIVES. 

Sedatives are agents which exert a soothing influence, that 
is, diminish pain, by lessening the functional activity of 
organs. 

* Gorgas's " Dental Medicine.'* 
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The principal agents of this class are opium and aconite 
(see Anodynes), digitalis (see Tonics), alcohol (see Stimu- 
lants), chloroform (see Anaesthetics), etc. 



ANTIPYRETICS. 

Antipyretics are agents which reduce the temperature of 
fever. They act either by lessening heat production or by 
radiation of heat. 

The most prominent of this class are antipyrine, qui- 
nine (see Tonics), aconite, alcohol (by increasing heat radia- 
tion) also cold bath, ice to the body, etc. 

ANTIPYRINE, CaoHigN^Oa. 

Derivation. — ^Antipyrine is an alkaloidal product of the 
destructive distillation of coal-tar oil. 

Properties. — It is a whitish, crystalline powder, soluble 
in water (one-half its weight of hot and its own weight of 
cold water) ; less soluble in alcohol, chloroform and ether ; 
is slightly bitter and odorless. It may be administered 
hypodermically ; is non -irritant to the stomach or the tissues. 
When combined with ferric chloride it gives a bright red 
color, and with nitric acid a beautiful green color. 

Actions. —Antipyrine is a powerful and popular antipy- 
retic, a general anodyne, haemostatic, and also possesses mild 
anaesthetic and hypnotic powers. A full medicinal dose 
(gr. xxx) produces a stimulant stage of short duration, which 
is soon followed by profuse sweating, coolness of the surface, 
slowed pulse and more or less depression. The temperature 
in fevers is reduced from 2 to lo degrees in from i to 5 hours, 
according to the size and continuance of the dose. In health 
the reduction of the temperature is very slight, and it gives 
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rise to slight nausea and depression. It is eliminated by the 
kidneys, appearing in the urine a few hours after taking. 

'' In toxic doses its principal influence is exerted upon the 
blood, altering the shape of the red blood corpuscles, sepa- 
rating the haematin and causing decomposition of that 
fluid/'* 

Dose, for adult, gr. v-xxx ; children, gr. j-x. 

Dental Uses. — Antipyrine may be employed in dental 
practice for its haemostatic, anaesthetic and anodyne powers. 



IRRITANTS. 

Irritants are agents which produce more or less vascular 
excitement or. inflammation. They may be either chemical, 
mechanical or nervous. 

Chemical irritants being those which act by virtue of 
their affinity for organic tissue, exciting the action of the 
capillaries, and causing an afflux of vascular and nervous 
power to the part to which they are applied. Included in 
this class are iodine, capsicum (see Stimulants), turpentine, 
ammonia (see Stimulants), etc. 

Mechanical irritants are agents or means that cause 
lesions or inflammation by mechanical operation. Filling 
material or other foreign substance being forced through the 
apical foramen of the root of a tooth will cause sufficient irri- 
tation to produce an abscess; and cuts, contusions, etc., are 
included in this class. 

Nervous irritants act through the medium of the nerves, 
as nervous shock, depression, or sympathetic inflammation. 



* Potter's " Materia Medica." 
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IODINE. 

Derivation. — Iodine is obtained principally from marine 
plants, though it occurs in cod-liver oil and shell fish to a 
limited extent. 

Properties. — Iodine is a non-metallic element, is usually 
in the form of bluish-black crystalline plates or scales, having 
a metallic lustre, a peculiar odor, hot, acrid taste, and is of 
neutral reaction. It volatilizes at a low temperature, giving 
off a beautiful purple vapor, is slightly soluble in water (i in 
7000), readily soluble in alcohol and ether (i in 12), also in a 
solution of chloride of sodium and iodide of potassium. 

Principal Preparations : — 

Tincture of Iodine,- 8 per cent, in alcohol. Dose, 

TTLJ-V. 

Compound Tincture of Iodine (iodine, 5 per cent., 
potassium iodide, KI, 10 per cent., and water 85 per cent). 
Dose, n\^j-x, diluted. 

Potassium Iodide. Dose, gr. v-xxx. 

Iodoform, CHI3. Dose, gr. j-v, in pill form. 

Actions. — Iodine in its elementary state, is an irritant to 
the skin, and is much used in the form of tincture to produce 
counter irritation. 

Internally, in small doses, it is stimulant and tonic ; it 
excites a sensation of heat or burning in the stomach, and in 
large doses acts as an irritant poison. If continued for any 
length of time, iodine induces great waste and rapid elimina- 
tion of waste products, causing anaemia and depression. 

The local irritant effect is diminished when combined 
with potassium ; hence, potassium iodide (aqueous solution of 
potassa and iodide) is usually employed for internal use, which 
allows the 'administration of larger doses and for a greater 
length of time. 

Toxicology. — The antidote for iodine is starch, forming 
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an iodized starch, which should then, be evacuated from the 
stomach. 

Colorless Iodine. — There are a number of methods for 
bleaching iodine, among them are the following : ist. Add to 
a drachm of tincture of iodine, six ounces of hot water and 
twelve grains of phenol ; stir with a glass rod. 2d. Iodine is 
bleached by mixing with carbolic acid; this, carbolate of 
iodine, combines all the advantages of both agents, etc. 

Dental Uses. — Iodine is a very valuable agent in dental 
practice, the tincture being employed locally in the treatment 
of periostitis, inflammation and ulceration of the gums, fungous 
growths, suppurating pulps of teeth, alveolar abscess and for 
ulcerations of the mucous membrane ; it is usually combined 
with carbolic acid. For dental periostitis it is generally com- 
bined with tincture of aconite ; this combination forms an ex- 
cellent treatment for the incipient stages of this affection, as 
well as those of alveolar abscesses. 

TURPENTINE. 

Derivation. — Turpentine is a concrete, oleo-resinous exu- 
dation from various species of pine, but principally from the 
** yellow pine." 

Properties. — Turpentine is in the form of tough, yellowish 
masses, more or less transparent, inflammable, having a strong, 
unpleasant odor and warm, pungent taste. 

It is composed entirely of resin and the essential oil known 
as oil of turpentine, CioHigO. It is soluble in alcohol. The 
oil is the form mainly used. 

Actions. — Turpentine is a stimulant, diuretic, antispas- 
modic and rubefacient (counter irritant), and antiseptic 
externally. 

Principal Preparations : — 

Oil of Turpentine, Spirits of Turpentine, a volatile oil, 
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distilled from turpentine. Dose, rriv-xv in emulsion as a 
stimulant. 

Turpentine Liniment. — Resin cerate (a composition of 
wax, oil or lard) 65 per cent., oil of turpentine 35 per cent. 

Pitch is a resinous exudation from the stem of certain pine, 
fir and spruce trees. It melts at the boiling point of water, 
and softens by the heat of the human body. It is of a dark 
brown color, and possesses a well known odor and taste. It 
is used principally as the base of plasters. 

Dental Uses. — Turpentine may be used in dental prac- 
tice for its rubefacient and antiseptic properties. 



ASTRINGENTS. 

Astringents are agents which produce contraction and 
condensation of organic tissues, with a tendency to remove 
morbid affections, arrest hemorrhage and excessive secretions 
from the mucous membrane. They are divided into two 
classes, known as vegetable and mineral. 

The principal vegetable astringents are tannic acid 
and gallic acid, the chief element of these being tannin, wht'/e 
the mineral astringents are persalts of iron (see Tonics), alum, 
sulphuric acid, nitric acid, etc. 

TANNIC AGID, C27H22O17. 

Derivation. — Tannic acid is obtained from nut galls (galls 
of the Dyer's oak). Galls are the excrescence on the twigs 
of the Dyer's oak, grown in Asia Minor and Persia, caused 
by the punctures and deposited ova {tgg) of an insect. 

Properties. — Tannic acid is obtained in the form of thin, 
yellowish crystals, inodorous, very soluble in water, less so in 
alcohol and ether. 

Actions. — Tannic acid is the most powerful of all vegetable 
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astringents and styptics. It is especially active upon albumin, 
gelatin and fibrin, forming therewith insoluble tannates, thus 
protecting the parts beneath until resolution occurs. Dose, 
gr. j-xx, in pill. 

Dental Uses. — ^Tannic acid is a very valuable agent to 
the dental practitioner. It is used locally in the treatment of 
hemorrhage following the extraction of teeth, wounds of the 
mucous membrane, fungous growth of the tooth pulp, hyper- 
trophy of the gums, and to many"it has proven beneficial in 
the treatment of sensitive dentine, a strong solution of tannin 
being mixed with alcohol. In mercurial salivation^ the pow- 
dered tannic acid, moistened with water, will check the 
tendency to absorption and the consequent loosening of 
the teeth, and will render the gums firmer and more com- 
fortable. 

Glycerite of Tannic Acid (tannin, oz. ij ; glycerin, 
oz. viij), for external use. 

Ointment of Tannic Acid (tannin, dr. j ; lard, oz. j), 
for application to ulcers, etc. 

GALLIC ACID, C7H6O5. 

Derivation. — Gallic acid is prepared from nutgalls. The 
powdered galls, in water, are left to the action of the atmos- 
phere, when the- acid, in the form of fine, almost colorless, 
crystals are deposited. 

Properties. — Gallic acid is obtained in the form of very 
fine, silky, and almost colorless crystals. It is slightly solu- 
ble in cold water (loo parts), and rapidly so in hot water, 
glycerine, or alcohol. It has a slightly acid and astringent 
taste. 

Action. — Gallic acid is a powerful astringent, styptic and 
disinfectant. It is given djrectly for internal hemorrhage, 
profuse perspirations (night sweats) and excessive expectora- 
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tions of phthisis, and chronic diarrhoea. Dose, gr. v-xx, in 
pill form. 

Dental Uses.— In dental practice gallic acid may be used 
as a styptic in superficial hemorrhages ; it is not as efficient, 
however, as tannic acid. It is employed, in the form of a 
gargle, in acute inflammation of the mucous membrane, etc. 

ALUM. 

Source. — ^Alum is found native in Italy, in the neighbor- 
hood of volcanoes. It is also obtained from aluminous slate 
or shale, by roasting and exposure to the air. 

Formula. — The official alum (potassic-ahiminic-sulphate) 
has the formula K2AI24SO4 + 24H2O. Dried or ' ' burnt alum ' ' 
has the water of crystallization, 24H2O, driven off by gentle 
heating, which leaves it in the form of a soft, white powder. 

Properties. — Alum is a white, transparent salt, crystal- 
lizing easily in octahedrons (having eight equal and equilateral 
triangles). It dissolves easily in hot water, and by about 
fifteen times its weight in cold water ; is insoluble in alcohol. 
It possesses an astringent and sweetish taste. 

Actions. — When taken internally, in large doses, it causes 
vomiting, purging and inflammation of the gastro-mucous 
membrane. As an emetic, powdered alum, in teaspoonful 
doses, is very efficient. Applied locally, it is an excellent 
astringent to relaxed or bleeding parts. Dose, in powder or 
solution, gr. x-xl (23). 

Dental Uses. — In dental practice, alum is employed as a 
styptic in alveolar hemorrhage, superficial hemorrhage of the 
raucous membrane, ulcers of the mouth, etc. It also serves 
an excellent purpose as a gargle in ulceration and sponginess 
of the gums. 
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STYPTICS AND HEMOSTATICS. 

Styptics are agents which arrest hemorrhage by local appli- 
cation. They are divided into chemical and mechanical, 
according to their action. 

Chemical styptics coagulate the exuding blood, and at 
the same time stimulate the tissues to contraction. 

The principal members of this class are, tannic acid 
(see Astringents), persulphate of iron — solution, subsulphate 
of iron — powdered (see Tonics), and alum (see Astringents). 

Mechanical styptics are agents which promote clot 
formations in the mouths of bleeding vessels. They retard the 
flow by detaining the blood in their meshes, or absorb it until 
it coagulates. 

The principal mechanical styptics are spider's web, 
plaster-of-Paris, sandarach varnish, cotton, etc. 

Haemostatics are agents capable of arresting hemorrhage 
by internal administration, such as ergot, antipyrine (see As- 
tringents), the diluted mineral acids (see Tonics), etc. 

ERGOT. 

Source. — Ergot is obtained from a parasitic (growing 
upon or within another, a hanger on) fungi replacing the 
grain of rye. It is a diseased state of the grain, occasioned 
probably by a hot summer succeeding a rainy spring. Corn 
ergot is obtained from a similar growth upon the Indian corn. 

Principal Preparations 17- 

Fluid Extract of Ergot. Dose, dr. ss-ij. 

Extract of Ergot. Dose, gr. j-xx. 

Medicinal Properties and Actions. — Ergot is a haemo- 
static, aiding coagulation by slowing the blood current. It is 
also used to stimulate the contraction of unstriped muscular 
fibre, particularly those of the uterus, causing continuous 
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labor pains. It has been much used for this purpose in ob- 
stetrics, and very often injuriously, causing laceration of the 
perineum and paralysis of the foetal heart. The natural 
intermitting contraction being the most desirable. 

Dental Uses. — Ergot may be used in dental practice for 
its haemostatic properties in alveolar or other hemorrhages. 



ESCHAROTICS OR CAUSTICS. 

Escharotics or caustics are agents which are capable of 
destroying the life of the tissue with which they come in con- 
tact, producing an eschar or sloughing of the tissue. Fire it- 
self is the actual cautery, while the potential cautery (caustic 
substances) is represented by silver nitrate, arsenious acid (see 
Tonics), carbolic acid, zinc chloride (see Tonics) and the 
mineral acids (see Tonics), etc. 

NITRATE OF SILVER, AgNOs- 

Derivation. — Nitrate of silver or "lunar caustic** is 
made by dissolving silver in hitric acid, and evaporating the 
solution. The reaction being Ags + 4HNO8 = 3AgNOs + 
2H,0 + NO. 

Properties. — Nitrate of silver is in the form of colorless 
shining crystals, but is readily blackened by mixing with or- 
ganic matter or by exposure to the light, is very soluble in 
water and has a strong metallic and styptic taste. It is often 
cast in stieks, by first being melted (fusing at 426*^ F.) and 
then poured into suitable moulds. 

Actions. — Nitrate of silver is a powerful caustic and 
astringent, a heart and nerve stimulant, antispasmodic and 
sedative. When applied locally to the mucous membrane, 
ulcers, etc., it first turns the surface white, owing to its union 
with the coagulated albumin, but finally turns to a black 
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color, which is due to the partial reduction of the silver, by 
the sulphuretted hydrogen contained in the atmosphere. 
Continued use of nitrate of silver will cause a peculiar blue 
line in the gums, similar to that from lead poisoning ; this is 
followed by a blue appearance of the skin. The remedy 
should be discontinued at once, when this discoloration is 
observed. 

Dose of nitrate of silver, gr. \ gradually increased to 
gr. j, in pill form. Never should be given with tannin or a 
vegetable extract ; an explosive compound may result. The 
fused or solid form is used externally. 

The antidote for nitrate of silver is chloride of sodium 
(common salt) freely ; it precipitates it in the insoluble chlo- 
ride of silver ; also acts as an emetic. 

Dental Uses. — Nitrate of silver is employed in dental 
practice, for obtunding sensitive dentine, especially where the 
cause is mechanical abrasion, or from the fracture of a tooth, 
exposing the healthy and sensitive dentine, the stick form 
being employed, or the end of a silver wire may be immersed 
in nitric acid and carefully applied. It is also a valuable ap- 
plication for ulcerated conditions of the mucous membrane of 
the mouth. 

CARBOLIC ACID, QH5O. 

Derivation. — Carbolic acid, phenylic alcohol or phenol 
is obtained as an alcoholic product of the distillation of coal 
tar, between the temperatures of 338° and 370° F. Carbolic 
acid, though the universal name, is inappropriate. It does not 
belong to the acid series (it will not turn blue litmus paper 
red), being neutral in its reaction. 

Properties. — Carbolic acid, when pure, is in the form of 
colorless or pinkish acicular (needle-like) crystals. It becomes 
an oily liquid at 95° F., or, if exposed to the air, the crystals 
readily absorb moisture and are thus liquefied. Five per cent. 
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of water liquefies it; any further addition simply forms a 
mechanical mixture. It is freely soluble in alcohol, ether, 
chloroform, glycerine and the essential oils. It has a strong 
aromatic odor and taste, resembling creasote somewhat. 

Actions. — Carbolic acid in its pure state is escharotic; 
when diluted, it is a powerful antiseptic, germicide, rubefa- 
cient, and is a violent poison; internally, it is a sedative 
and carminative, allaying vomiting and gastric irritability. 

It resembles creasote closely in many of its medicinal prop- 
erties, but is probably more efficacious, and its odor is surely 
less objectionable ; the use of creasote by the dental practi- 
tioner may therefore well be discarded. 

Dose, gr. }(, for relief of nausea, etc. 

Dental Uses. — Carbolic acid is a valuable agent in dental 
therapeutics, it being one of the best escharotics, styptics, 
antiseptics, sedatives, etc. It is used to obtund sensitive den- 
tine, to relieve odontalgia, when caused by the exposure of 
the tooth pulp, by applying it to the exposed surface; it 
arrests putrefactive changes, is a valuable agent in the treat- 
ment of alveolar abscess ; is also used to bathe cavities in the 
teeth, both for its obtunding effect upon the sensitive dentine 
and to destroy any low organisms that may be in the softened 
dentine. 

In a form known as phenol sodique, carbolic acid is 
very useful as a styptic for the treatment of superficial hemor- 
rhage after the extraction of teeth, and forms an excellent 
antiseptic mouth wash. 

*' Combined with glycerine (i part to 12 of glycerine) it 
will stimulate the mucous secretion, and hence has been 
applied to the palate, in cases of deficiency of this secretion, 
to promote the suction of upper dentures.' ' * 

* Prof. Gorgas. 
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ANTIZYMOTICS. 

Antizymotics are agents which arrest or prevent fer- 
mentation processes; they are divided into antiseptics and 
disinfectants. 

Antiseptics are those agents which prevent or retard 
septic decomposition, either by destroying the bacteria upon 
which putrefaction depends or by arresting their development. 

The most important of this group are bichloride of 
mercury, peroxide of hydrogen, carbolic acid (see Escha- 
rotics), potassium permanganate, iodoform, phenol sodique, 
alcohol, eucalyptol, etc. 

Disinfectants are those agents which destroy the germs 
of infectious diseases. 

The principal members of this group are carbolic acid 
(see Escharotics), zinc chloride (see Tonics, Zinc), potassium, 
permanganate, iodine (see Irritants), aromatic sulphuric acid 
(see Tonics, Sulphuric Acid). 

BICHLORIDE OF MERCURY, HgClj. 

Derivation. — Bichloride of mercury, mercuric chloride, or 
''corrosive sublimate*' is obtained by distilling* a mixture 
of sodium chloride and mercuric sulphate ; a double decom- 
position takes place, forming mercuric chloride and sodium 
sulphate. 

Properties. — Bichloride of mercury is in the form of col- 
orless crystalline masses. It is inodorous, fusible, soluble in 
16 parts of water, 7 parts of alcohol and ether, and has an 
acrid, styptic taste. 

Actions. — Bichloride of mercury is one of the most active 
salts of mercury. It is one of the most efficient of all the 

* The double process of vaporization and condensation of the vapor. 
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antizymotics in the strength of i part to 2000 parts of water. 
It is internally employed in chronic diarrhoea, dysentery and 
syphilis. 

Dose, gr. xff~iir ^^ P^^^ form. 

Antidotes to bichloride of mercury are albumin, 
wheat flour, milk, etc. 

Dental Uses. — For prophylactic treatment of the oral 
cavity, particularly of the teeth, bichloride of mercury, i to 
10,000, is most effective. It should be carefully used, however, 
on account of its poisonous character. 

It is also used extensively in dental practice, in treatment 
of alveolar abscesses, and in diseases of the antrum of High- 
more, in a solution of 1 to 2000, to i to 5000. 

PEROXIDE OF HYDROGEN, H2O2. 

Derivation. — Peroxide of hydrogen is obtained by com- 
bining an extra molecule of oxygen with hydrogen monoxide, 
H2O (water), the result being a water-like liquid, H2O2. ''As 
when barium dioxide is dissolved in dilute hydrochloric 

acid : — 

BaOg + 2na + Hfi = BaClj + H^O + Hp,." * 

Properties. — Peroxide of hydrogen is in the form of a 
colorless, transparent liquid, is inodorous and almost tasteless. 

Actions. — Peroxide of hydrogen is one of the most effi- 
cient and at the same time the least harmful of all antiseptics 
and disinfectants. The second molecule of oxygen, spoken 
of above, is very loosely combined, and the mixture is always 
on a strain to break up into water and oxygen ; for this reason 
should always be kept in a cool and dark place, and it is owing 
to this fact (that peroxide of hydrogen generates "ozone,** 

* Leffmann's " Chemistry.*' 



lOO DENTAL PATHOLOGY AND DENTAL MEDICINE. 

Og), that pus and the bacteria of diseased surfaces, when 
treated with this agent, are at once destroyed. '* As soon as 
ozone has accomplished its cleansing effects upon the infected 
surface, it is readily transformed into ordinary oxygen, owing 
to its instability.'* It is employed as an internal remedy in 
fevers, whooping cough, bronchitis, consumption or phthisis, 
diphtheria, dyspepsia, catarrh of the stomach, etc. 

Locally Employed. — Peroxide of hydrogen may be 
employed for its antiseptic and pus-destroying properties in 
the treatment of abscesses, ulcers, carbuncles, wounds, both 
fresh and putrid, catarrh of the nose, hay fever, diphtheria, 
etc. It is also the base of most hair-bleaching solutions. 

Dose'of peroxide of hydrogen, dr. ss-ij. 

Dental Uses. — It is one of the most valuable remedies in 
dental therapeutics ; it is especially valuable in the treatment 
of alveolar abscesses, pyorrhoea alveolaris, inflammation and 
ulceration of the oral mucous membrane, fungous growths, etc. 

We give below the result of comparative tests made by 
Chas. Marchand, chemist, of New York, demonstrating ex- 
perimentally, as he sa)rs, the difference between the bactericide 
potency of the following chemicals. The experiments were 
made upon a diphtheritic membrane. We quote his list, 
starting with peroxide of hydrogen: — 

QUANTITY OP THE MIXTURE OR SOLUTION REQUIRED TO ANNIHILATE 

MICROBES. 

Cubic Centimetres. 
Marchand*s Peroxide of Hydrogen, medicinal [harmless) y 2.00 

Bichloride of mercury, 3.00 

Nitrate of silver, 500 

Hypochlorite of lime, 9.00 

Chlorine gas (aqueous solution), 10.00 

lodme, 10.00 

Bromine, 24.00 

Iodoform (when fresh), 28.00 



ANTIZYMOTICS. lOI 

Cubic Centimetres. 

Salicylic acid, 40.00 

Muriatic acid, 100.00 

Carbolic acid, 128.00 

Permanganate of potash, 140.00 

Chlorate of potash, 158.00 

Alum, 180.00 

Tannin, 190.00 

Common salt, 196.00 

Sulphide of calcium, 201.00 

Boracic acid, 300.00 

Sulphurous acid, 325.00 

Lactic acid, 360.00 

Chloride of iron, 371.00 

By referring to the tests published above, it is readily seen 
that peroxide of hydrogen, as a bactericide, is i)4 times as 
strong as bichloride of mercury, 2j4 times as strong as nitrate 
of silver, 5 times as strong as iodine, 14 times as strong as 
iodoform, 20 times as strong as salicylic acid, 64 times as 
strong as carbolic acid.* 

* TAe Dangers of Carbolic Acid. — The following experiments, made by 
Mr. Marchand, show the dangers of applying carbolic acid in the treatment 
of suppurative diseases. 

Six dogs were submitted to the action of this corrosive antiseptic in the 
following manner : — 

Two to three square inches of hair on the leg of each animal upon which 
the experimentation took place was closely shaved. 

Morning and evening an application, from 8 to 10 drops (three per cent, 
solution) of carbolic acid was made upon these prepared surfaces and con- 
tinued for ten days. 

One hour or so after each application the surface was dry, owing to the 
evaporation of water, and then, as an immediate consequence, it was covered 
by a small quantity of pure, concentrated carbolic acid, of which the corro- 
sive properties are well known. 

At the expiration of said time two of these dogs were sick, each one 
having an ulcer on the prepared surface of the leg, which was due to the 
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PERMANGANATE OF POTASSIUM, KjMnjOs. 

Derivation. — Permanganate of potassium is prepared by 
fusing the black oxide of manganese with chlorate of potas- 
sium and caustic potassa. 

Properties. — It is in the form of dark purple crystals; it- 
is very soluble in water, forming a beautiful lilac-colored 
solution ; inodorous, and has a sweetish, astringent taste. 

Actions. — Permanganate of potassium taken internally is 
a stimulant, and is given with benefit in dyspepsia ; is a mild 
escharotic, and a powerful disinfectant and deodorizer. The 
solution is decomposed by organic matters, sulphides and 
sulphites, yielding up its oxygen readily (on which property 
its use depends), and is converted into a colorless solution. 

The most important uses for this agent are externally, 
where it is employed as a deodorizer and disinfectant in 
abscess, ulcers, cancers, caries of the bone, etc., in the form 
of a lotion and spray, while the powder may be sprinkled on 
gangrenous surfaces, acting as a local stimulant as well as a 
deodorizer. 

Dose, for internal use, gr. ^-j. For external use, f. dr. j to 
water, f. oz. v-x. 

Dental Uses. — It is employed in dental practice in the 
treatment of foul abscess, in diseases of the antrum, necrosis 

repeated application and evaporation of the three per cent, solution of 
carbolic acid ; and three days later each one of the four other dogs had an 
ulcer of the same nature, which was produced from the same cause. 

These four were then submitted to treatment by my Peroxide of Hy- 
drogen, which in four weeks thoroughly cured them. 

The application of the three per cent, solution of carbolic acid on the 
ulcers of the two other dogs was again continued, and on the fiftieth and 
sixty-second day, respectively, both animals expired from blood-p6isoning. 
The autopsy showed that the blood of these animals was invaded by the 
bacteria of Davaine, which were detected by a microscopical examination. 



ANTIZYMOTICS. I03 

of the maxillary bones, ulcers of the mouth attended with 
fetid discharges, offensive breath, etc. 

IODOFORM, CHIs^ 

' Derivation. — Iodoform is a preparation of iodine. It is 

" obtained by the action of chlorinated lime upon an alco- 
holic solution of iodide of potassium, heated at 104*^ F., the 
product being iodoform and iodate of lime, the iodoform - 
being separated by boiling alcohol.*' 

Properties. — Iodoform is in the form of small yellow 
crystals, which are soft to the touch, of a sweetish taste ; is 
volatile, and has a very unpleasant odor (which may be 
covered with oil of rose, etc.) ; is insoluble in water, but is 
soluble in alcohol, ether, chloroform and the essential oils. 

Actions. — Iodoform is an efficient antiseptic, inhibiting 
and destroying the microbes of putrefaction and suppuration ; 
it has also slight local anaesthetic properties. 

Internally in small doses it is a tonic, alterative, 
anodyne and antiseptic. 

In large doses it causes a form of intoxication, followed 
by convulsions, collapse and death. 

Dose, gr. j~v, in pill form. 

Dental Uses. — In dental practice iodoform is a valuable 
agent; it is an excellent antiseptic for the treatment of 
alveolar abscesses, putrescent pulps, especially when com- 
bined with oil of eucalyptus. Prof. Peirce recommends iodo- 
form ground with equal parts of oil of cloves and oil of 
eucalyptus, a portion of which may be introduced to the 
inflamed part on the point of a small broach. 

Iodoform is also serviceable as a packing for the pockets of 
pyorrhoea alveolaris, and as a dressing or packing for wounds, 
where it may be used in the powdered form or in the form of 
a gauze which is prepared for the purpose. 



I04 DENTAL PATHOLOGY AND DENTAL MEDICINE. 

CATHARTICS. 

Cathartics or purgatives are agents which hasten the intes- 
tinal evacuations; they comprise such substances as magnesia 
preparations (Epsom salt), senna, rhubarb, fruits of various 
kinds, etc. 

MAGNESIA, MgO. 

Derivation. — Magnesia or magnesium oxide is obtained 
by subjecting magnesium to a red heat in the open air, when 
it will burn with a bright light and produce MgO. 

Properties. — Magnesia is a very light, white powder, 
odorless, has an earthy taste, is freely soluble in water, more 
so in cold water, and neutralizing acids. 

Actions. — Magnesia is an efficient aperient (mild purga- 
tive), is antacid, hence an excellent remedy for great acidity 
of the stomach, and is the antidote for poisoning by mineral 
acids. When it is desirable to administer magnesia in large 
doses, and for a considerable length of time, it may be given 
in connection with lemonade, which will render it more 
soluble, avoiding its accumulation in the bowels. 

Chief Preparations : — 

Sulphate of Magnesia, "Epsom salts,'* " salts.'* 
Dose, dr. j-oz. j, in water, a popular purgative. 

Liq. Citrate of Magnesia (magnesium carbonate, cit- 
ric acid, potassium bicarbonate and water). Dose, oz. iv-vj. 

Dose of magnesia as an aperient, gr. x-dr. j. As an 
antacid, gr. 20 (scruple j). 

Dental Uses. — It is employed in dental practice as an 
ingredient of dentifrices, for its antacid properties, and in 
solution as a mouth wash or gargle, to counteract the effect of 
certain medicines (acids) upon the teeth. 
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WEIGHTS AND MEASURES. 

APOTHECARIES' WEIGHT. 

20 grains (gr.) make i scruple, sc. or 9 

3 scruples make I drachm, dr. or ^ 

8 drachms make i ounce, oz, or § 

12 ounces make i pound, lb. or lb 

SCALE OF COMPARISON. 

ft). oz. dr. sc. gr. 

I = 12 == 96 =r 288 = 5760 

I = 8 = 24 = 480 

I = 3 = 60 

I =^ 20 

APOTHECARIES' OR WINE MEASURE. 

60 minims (TT\^) make I fl. drachm, fl. dr. or f 3 

8 fl. drachms make i fl. ounce, fl. oz. or f ^ 

16 fl. ounces make i pint, O. 

8 pints make I gallon, C. 

SCALE OF COMPARISON. 

Gallon. Pints. Fl. ounces. Fl. drachms. Minims. 

C. O. fS. f5. in. 

I =r 8 = 128 = 1024 = 61440 

I = 16 r= 128 =. 7680 

I = 8 = 480 

I = 60 

TROY WEIGHT. 

24 grains (gr.) make i pennyweight, dwt. 

20 pennyweights make i ounce, oz. 

12 ounces make i pound, ft). 

3/4 grains make i carat, (diamond weight), . k 

SCALE OF COMPARISON. 

ft). oz. dwt. gr. 

I = 12 = 240 = 5760 

I = 20 = 480 

I = 24 

I k. = 3H 

H 
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I06 WEIGHTS AND MEASURES. 

AVOIRDUPOIS WEIGHT. 

1 6 drachms (dr.) make i ounce, oz. 

1 6 ounces make i pound, lb. 

25 pounds make I quarter, qr. 

4 quarters make I hundredweight, .... cwt. 

20 hundredweight make i ton, T. 

100 pounds make i cental, C. 

SCALE OF COMPARISON. 

T. cwt. qr. lb. oz. dr. 

I = 20 = 80 = 2000 = 32000 = 512000 

1=4= 100 = 4000 = 25600 

I = 25 = 400 = 6400 

I = 16 = 256 

I = 16 

A gallon contains eight pints. 

A pint contains sixteen fluid ounces. 

A fluid ounce contains eight fluid drachms. 

A fluid drachm contains sixty minims (n\,). 

APPROXIMATE MEASUREMENT. 

A wineglass contains two fluid ounces. 

A teacup contains four fluid ounces. 

A teaspoon of powder contains one.half drachm. 

A tablespoon of powder contains two drachms. 

One drop of essential oils contains one-half minim. 

One drop of water contains one minim. 
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ABBREVIATIONS, viii 
Abscess, so 
Abscess, alveolar, 20 

of the antrum of Highmore, 37 
Absorption of roots, 15 
Aconite, 51 
iEthcr, 53 

iGtiolozy of dental caries, 26 
Alcohol, 65 
Alkalies, 28 
Alum, 93 
Ammonia, 67 

Anaesthesia, treatment of dangerous symp- 
toms, 56 
Anaesthetics, general, 52 

local, 52 
Anatomy of the teeth, 13 
Anodynes, 40 
Anomalies of the teeth, 16 
Antipyretics, 87 
Antipyrine, 87 
Antiseptics, 98 

mouth wash, 29 
Antizymotics, 98 
Arsenic, 79 
Artificial palates, 40 
Astringents, 91 
Atropine, 51 



BELLADONNA, 50 
Bichloride of mercury, 98 
Blood stasis, 19 
Bromide of ethyl, 61 



CALCIFICATION of the teeth, lo-ii 
Camphor, 68 
Capsicum, jo 
Carbolic acid, 96 
Caries of the teeth, 27 

in relation to sex, 27 
Cathartics, 104 
Caustics, 95 
Cementum, ix-12 
Chemical irritants, 88 
Chronic inflammation, 17-18 
Chloroform, 57 

therapeutic uses, 57-58 



Chloride of zinc, 82 
Cimicifuga, 76 
Cinchona, 73 
Citrate of magnesia, 104 
Cleaning teeth, 44-45 
Cleft palate, 38-40 
Cocaine. 62-64 
Congestion, 19 
Cold and heat, 87 
Com ergot, o^ 
Corrosive suDlimate, 98 
Cystic tumors, 19 



DECIDUOUS teeth follicles, 9 
Dental caries, 27 

relative location, 27 
during illness, 27 
medicine, 48 
periostitis, 25 
therapeutics, 16 
pathology, 16 
Dentine formations, zo 

organ, 9 
Dentition, 14 
Digitalis, 75 
Disease, 16 
Diifinfectants, 98 

Dislocation of the inferior maxillary, 35 
Dover's powder, 50 



ENAMEL, II 
formation, 10 
organ, 9 
Epithelium, 9 
Epsom salts, 104 
Epulis tumors, 19 
Ergot, 94 
Escharotics, 95 
Ether, 55 

administration, 54 
action, 54 
Etiology of dental caries, 26 
Eucalyptus, 76 
Eugenol, 76 
Extraction of teeth, 41-43 

hemorrhage following, 43 
indications justifying, 41 
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FERRUM, 78 
Fistula, 20 
Follicles of the teeth, 10 
Fowler's solution , 79 
Fracture of alveolar process, 29 
maxillae, 29-34 

treatment of, 30-34 



GALLIC acid, 02 
Gangrene of the pulp, 25 
Gas, nitrous oxide, 5S-61 

administration of, 60 
liquefied, 50 
mortality, 01 
Germicides, 98 
Glacial phosphoric acid, 85 



HAEMOSTATICS, 94 
Heat and cold, 87 
Hydrochloric acid, 86 
Hydrogen peroxide, 99 
Hypertrophy, i8 

of the pulp, 23 
Hypnotics, 48 



INDURATION, 18 
' inflammation, 17 

acute, 17 

chronic, 17-18 

of the pulp, ac-25 

of the temporo-maxillary articu- 
lation, 36 
Interdental splint, 32 
Interglobular spaces, 12 
Iodine, 89 
Iodoform, 103 
Iron, 78 
Irritants, 88 



f AXATIVES, 104 
*-» Lime water, 28 
Lunar caustics, 95 



MAGNESIA, 104 
Mechanical irritants, 88 
Monsel's solution, 79 
Morphine, 49 
Mouth washes, 28 
Mucous membrane deposits, 46 

effect upon the teeth, 46 
Myrrh, 70 



NARCOTICS 48 . 
Necrosis of the jaws, 34 
Nervous irritants, 88 
Nodular dentine, 24 
Nitrate of silver, 95 
Nitre, sweet spirits of, 53 



Nitrite of amyl, 69 
Nitric acid, 84 
Nut galls, 91 
Nux vomica, 74 

OBTURATORS, 40 
Odontoblasts, zz 
Odontalgia, 23 
Oil of cloves, 7Z 

eucalyptus, 7Z 
Opium, 48 

Oxychloride of zinc, 83 
Oxyphosphate, 83 



PAIN after fJlling, 23 
Peppermint, 73 
Peridental membrane, Z2 
Pericementitis, 25 
Permanganate of potassa, 102 
Permanent teeth follicles, zo 

teeth, Z3 
Peroxide of hydrogen, 99 

tests, zoo 
Persulphate of iron, 79 
Phenol sodique, 97 
Phosphoric acid, 85 
Physical effects of anaesthesia, 53 
Physiology of the teeth, iz 
Pitch. 9Z 
Pitted teeth, 12 
Polypus, 24 
Prophylaxis, 28 
Proximal surfaces, 26 
Pulp-death by arsenic, 81 
Purgatives, 104 
Pus and pus formation, 17 
Pyorrhea alveolaris, 2z 



QUININE, 73 



RELATION of calcareous deposits to 
disease, 43 
Resolution, 17 
Rhubarb, Z04 



C ALIVA, 44 

^ Salivary calculus, 43 

Salivation, mercurial, 92 

Sanguinary calculus, 45 

Second dentition, 15 

Sedatives, 86 

Senna, Z04 

Shedding of temporary teeth, z5 

Staphvlorraphy, 42 

Stimulants, 64 

Structure of the teeth, zz 

Strychnine, 24 

Styptics, 94 
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Sulphate of iron, 78 

' magnesia, 104 
Sulphuric acid, 83 
Suppuration, 17 



TANNIC acid, 91 
* Temporary dentine, 13 
Therapeutics of caries, 28 
Third dentition, 15 
Tonics, 72 
Tooth powder, 28 

pulp, 13 

Tumefactions, 19 
Turpentine, 90 



ULCERATION, ai 
Use of tooth brushes, 38 

VASCULAR tumors, 19 
Vent holes for gases, 25 
Velum, artificial, 41 
Vital force, 15 

\17EIGHTS and measures, 105 

ZINC, 81 
chloride, 82 
oxy-chloride of, 83 
oxy-phosphate of, 83 



JUST PUBLISHED. 

Diseases of the Skin. 

By T. McCALL ANDERSON, M. D., 

ProfessorqfCHnicai Medicine in the University of Glasgow. 

Assisted by Dr. Tambs Christib, Sec'y London Epidemiological 
Society for Indian Ocean and East Afnca ; Mem. Medical Soc. of 
Bombay, etc. Dr. Hector C. Cameron, Suxgeon and Lecturer 
to Western Infirmary, Glasgow; Surgeon to Glasgow Hospital 
for Children, etc., dnd William Macewbn, m.b., m.d.. Lecturer 
on Systematic and Clinical Surgery, Royal Infirmary; Surgeon to 
Royal Infirmary and Children's Hospital, Glasgow, etc. 

COLORED PLATES AND MANY WOOD CUTS. 

Octavo. 650 Pages. Cloth, $4.60; Leather, $6.50. 

A treatise on Diseases of the Skin, with special reference to their 
Diagnosis and Treatment, including an analysis of xx,ooo Consecu- 
live Cases. Thoroughly illustrated by new and handsome wood 
engravings, and several colored and steel plates prepared under the 
direction of the author, from special drawings by Dr. John Wilson. 

PABTICTTLABLT STBOITG IR TSEATHENT. 

There has been no complete treatise on Dermatology issued for 
several years; Professor Anderson has, therefore, chosen an op- 

f fortune time to publish his book. He says in his preface, *' Hav- 
ng had unusual opportunities, for upward of a quarter of 
a century, for studying Diseases of tt\e Skin, I now venture 
to lay before my professional brethren the results of my 
observations.'* 

No happier introduction could have been written by the author 
of a scientific treatise. For nearly twenty-five years Professor 
Anderson has been a general practitioner and a hospital physician, 
with unusual opportunities for the study of this class ot diseases, 
though not a " specialist," as the term is understood. Hb experi- 
ence is, therefore, of great value, and the physician will feel that, 
in consulting this work, he is reading the experiences of a man 
situated as himself— with the same difficulties of diagnosis and 
treatment, and who has surmounted them successfully. 

PRESS NOTICES AND RECOMMENDATIONS. 

"Worthy its distinguished author in every respect; a work 
whose practical value commends it not only to the practitioner and 
student of medicine, but also to the dermatologist."— ybm^j Nevens 
Jjyde, M.D., Prof, of Skin and Venereal Diseases ^ Rush Medical 
College t Chicago. 

" It is well arranged, well up to date, seemingly, in all respects, 
and quite practical in its method and suggestions." — E. L. Keyes, 
M.D.y Prof, of Genito- Urinary^ Syphuis and Stin Diseases, 
Bellevue Hospital Medical College, New York. 

" We welcome Dr. Anderson's work not only as a friend, but as 
a benefactor to the profession, because the author has stricken off 
mediaeval shackles of insuperable nomenclature and made crookei 
ways straight in the diagnosis and treatment of this hitherto bui 
little understood class of diseases. The chapter on Eczema is aloP' 
wArth the price of the book." — Nashville Medical Neiiu 



Diseases of the Eye. 

By Dr. Edouard Meyer, 

Prof. 4 L'tcole Pratique de la Faculti de Midecine de Pari*: 
Chevalier of the Legion of Honor, etc. 

Authorized Translation by FREELAND FERGUS, M.B., Assist- 
ant Surgeon, Glasgow Eye Infirmary. Colored plates printed 
under the direction of DR. RICH'D LIEBREICH, M.R.C.S., 
Author of the Atlas of Ophthalmoscopy. 

WITH COLORED PLATES AND 267 WOODCUTS. 

Octavo, 650 Pages, Cloth, $4.SO; lioather, $SUiO, 

This book has gone through three French and four Qer- 
man Editions ; has been translated into Italian, Spanish, 
Polish, Russian, Japanese, — this, the English edition, 
making the eighth language in which it has been published. 

Synopsis of Contents. — Diagnosis and Treatment of 
Occular Affections. Diseases of the Conjunctiva. Dis- 
eases of the Cornea and Sclerotic. Iris — Ciliary Body — 
Choroid. Glaucoma. Diseases of the Optic Nerve and 
Retina. Amblyopia and Amaurosis. Diseases of the 
Crystalline Lens. Refraction and Accommodation. The 
Muscles of the Eye. Diseases of the Eyelids. Diseases 
of the Lachrymal Passages. Diseases of the Orbit. 
Table of Dioptries. Index. 

PRESS NOTICES. 
" The cause of its popularity is not fer to seek. It is clear, con- 
cise, conservative and eminently practical. • • * The chapter 
on the muscles of the eye, with the physiology and pathology of its 
movements, is of exceeding excellence, and for the student is the 
best we know of anywhere." — Dr. Swan M. Burnett, in Archives 
of Ophthalmology, June, 1887. 

" The mode in which Professor Meyer deals with each subject is 
thoroughly practical. « * * The work may, as a whole, be 
regarded as a faithful epitome of the present state of ophthalmo- 
logical science, and may be fully relied upon as an index of treat- 
ment for ordinary affections of the eye. — London Lancet, July 
30th, 1887- 

** As medical teaching goes in this country, but few of those who 
receive the degree of doctor of medicine enter upon their profes- 
sional career with an adequate knowledge of the diseases of the 
eye. As aU general practitioners are liable to be consulted as to 
these affections, the soundness, completeness and wise arrange- 
ment of their reference book upon this subject are of the utmost 
importance, for it must be their main, and often their only reliance. 
It is to perform the function of such a reference book that the work 
before us is especially adapted, and it will more nearly replace the 
treatise of Mackenzie and Soelberg Wells than any other work of 
recent date."— 7%* Polyclinic, July, 1887* 
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" An excellent Series of Manuals." — Archives of Gynmcology, 

A NEW SERIES OF 

STUDENTS' MANUALS 

On the various Branches of Medicine and Surgery. 

Can b« used by Students of any College. 

Prioe of each, Handsome Cloth, $3.00. Full Leathor, $3.50. 

The object of this series is to furnish good manuals 
for the medical student, that will strike the medium 
between the compend on one hand and the prolix text- 
book on the other — to contain all that is necessary for 
the student, without embarrassing him with a flood of 
theory and involved statements. They have been pre- 
pared by well-known men, who have had large experience 
as teachers and writers, and who are, therefore, well 
informed as to the needs of the student. 

Their mechanical execution is of the best — good type 
and paper, handsomely illustrated whenever illustrations 
are of use, and strongly bound in uniform style. 

Each book is sold separately at a remarkably low 
price, and the immediate success of several of the 
volumes shows that the series has met with popular 
favor. 

No. L SXJBG-EBT. 286 Illustrations. 

A Manual of the Practice of Surgery. By Wm. J. 
Walsh AM, m.d., Asst. Surg, to, and Demonstrator of 
Surg, in, St. Bartholomew's Hospital, London, etc. 
228 Illustrations. 

Presents the introductory facts in Surgery in clear, precise 
language, and contains all the latest advances in Pathology, 
Antiseptics, etc. 

" It aims to occupy a position midway between the pretentious 
manual and the cumbersome System of Surgery, and its general 
character may be summed up in one word — ^practical." — The Medi- 
cal Bulletin. 

" Walsham, besides being an excellent surgeon, is a teacher in 
its best sense, and having had very great experience in the 
preparation of candidates for examination, and their subsequent 
professional career, may be relied upon to have carried out his 
work successAiUy. Witnout following out in detail his arrange- 
ment, which is excellent, we can at once say that his book is an 
embodiment of modem ideas neatly strung together, with an amount 
of careful organization well suited to the candidate, and, indeed, to 
the practitioner." — British MediccU Journal, 

Prict of oaoh Book, Cloth, $3.00 ; Leather, $3.60. 



THE NEW SERIES OF MANUALS. 



No. 2. DISEASES OF ^T^OMKN*. 160 lUus. 

NE'W EDITION. 

The Diseases of Women. Including Diseases of the 
Bladder and Urethra. By Dr. F. Winckel, Professor 
of Gynaecology and Director of the Royal University 
Clinic for Women, in Munich. Second Edition. Re- 
vised and Edited by Theophilus Parvin, m.d., 
Professor of Obstetrics and Diseases of Women and 
Children in Jefferson Medical College. 150 Engrav- 
ings, most of which are original. 
" The book will be a valuable one to physicians, and a safe and 

satisfactory one to put into the hands of students. It is issued in a 

neat and attractive form, and at a very reasonable price." — Boston 

Medical and Surgical Journal. 

No. 3. OBSTETRICS. 227 Illustrations. 
A Manual of Midwifery. By Alfred Lewis Galabin, 
M'.A., M.D., Obstetric Physician and Lecturer on Mid- 
wifery and the Diseases of Women at Guy's Hospital, 
London; Examiner in Midwifery to the Conjoint 
Examining Board of England, etc. With 227 Illus. 
** This manual is one we can strongly recommend to all who 
desire to study the science as well as the practice of midwifery. 
Students at the present time not only are expected to know the 
principles of diagnosis, and the treatment of the various emergen- 
cies and complications that occur in the practice of midwifery, but 
find that the tendency is for examiners to ask more questions 
relating to the science of the subject than was the custom a few 
years ago. * * * The general standard of the manual is high ; 
and wherever the science and practice of midwifery are well taught 
it will be regarded as one of the most important text-books on the 
subject." — London Practitioner. 

No. 4. PHYSIOLOGY. Fourth Edition. 

331 ILLUSTRATIONS AND A GLOSSARY. 
A Manual of Physiology. By Gerald F. Yeo, m.d., 

F.R.C.S., Professor of Physiology in King's College, 

London. 321 Illustrations and a Glossary of Terms. 

Fourth American from second English Edition, revised 

and improved. 758 pages. 

This volume was specially prepared to furnish students with a 

new text-book of Physiology, elementary so far as to avoid-theoriec 

which have not borne the test of time and such details of methods 

as are unnecessary for students in our medical colleges. 

** The brief examination I have given it was so favorable that I 
placed it in the list of text-books recommended in the circular of the 
University Medical College.'*--/'r^. Lewis A. Stimson, m.d., 
J7 East 33d Street t New York, 

Price of each Book, Cloth, $3.00 ; Leather, $3.60. 
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No. 6. ORQANIO CHEMISTRY. 

Or the Chemistry of the^ Girbon Compounds. By Prof. 
Victor von Richter, University of Breslau. Au- 
thorized translation, from the Fourth German Edition. 
By Edgar F. Smith, m.a., ph.d. ; Prof, of Chemistry 
in University of Pennsylvania; Member of the Chem. 
Socs. of Berlin and Paris. 

" I must say that this standard treatise is here presented in a 
remarkably compendious shape."— y. IV. Holland^ m.d.. Professor 
tgf Chemistry, Jefferson Medical College , PhUaeUiphia. 

*' This work brings the whole matter, in simple, plain language, 
to the student in a clear, comprehensive manner. The whole 
method of the work is one that is more readily grasped than that of 
older and more famed text-books, and we look forward to the time 
when, to a great extent, this work will supersede others, on the 
score of its oetter adaptation to the wants of both teacher and 
student." — Pharmaceutical Record. 

"Prof, von Richter's work has the merit of being singularly 
clear, well arranged, and for its bulk, comprehensive. Hence, it 
will, as we find it intimated in the preface, prove useful not merely 
as a text-book, but as a manual of reference." — The Chemical 
NervSy London. 

No. 6. DISEASES OF CHILDBEN. 

SECOND EDITION. 

A Manual. By J. F. Goodhart, m.d., Phys. to the 
Evelina Hospital for Children; Asst. Phys. to 
Guy's Hospital, London. Second American Edition. 
Edited and Rearranged by Louis Starr, m.d., Clinical 
Prof, of Dis. of Children in the Hospital of the Univ. 
of Pennsylvania, and Physician to the Children's Hos- 
pital, Phila. Containing many new Prescriptions, a list 
of over 50 Formulae, conforming to the U. S. Pharma- 
copoeia, and Directions for malcing Artificial Human 
Milk, for the Artificial Digestion of Milk, etc. Illus. 

** The author has avoided the not uncommon error of writing a 
book on general medicine and labeling it ' Diseases of Children,' 
but has steadily kept in view the diseases which seemed to be 
incidental to childhood, or such points in disease as appear to be so 
peculiar to or pronounced m children as to justify insistence upon 
them. * * * A safe and reliable guide, and in many ways 
admirably adapted to the wants of the student and practitioner." — 
American Journal of Medical Science. 

Price of each Book. Cloth, $3.00 : Leather, $3.60. 
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No. 6. Goodkart and Starr : — Continued. 

"Thoroughly individual, original and earnest^ the work ev 
dently of a close observer and an independent thinker, this book, 
though small, as a handbook or compenoium is byno means made 
up of bare outlines or standard facts." — T)u Therapeutic Go- 

xette. 

" As it is said of some men, so it might be said of some books, 
that they are * bom to greatness.' This new volume has, we 
believe, a mission, particularly in the hands of the younger 
members of the profession. In these days of prolixity in medical 
literature, it is refreshing to meet with an author who knows both 
what to say and when he has said it. The work of Dr. Goodhart 
(admirably conformed, by Dr. Starr, to meet American require- 
ments) is the nearest approach to clinical teaching without the 
actual presence of clinical material that we have yet seen." — New 
York Medical Record. 

No. 7. PRACTICAL THERAPEUTICS. 

FOURTH EDITION, WITH AN INDEX OP DISEASES. 

Practical Therapeutics, considered with reference to 
Articles of the Materia Medica. Containing, also, an 
Index of Diseases, with a list of the Medicines 
applicable as Remedies. By Edward John Waring, 
M.D., F.R.CP. Fourth Edition. Rewritten and Re- 
vised by Dudley W. Buxton, m.d., Asst. to the Prof, 
of Medicine at University College Hospital. 

** We wish a copy could be put in the hands of every Student or 
Practitioner in the country. In our estimation, it is the best book 
of the kind ever written. —iV. Y. Medical Journal. 

No. a MEDIO AL JURISPRUDENCE AND 
TOXICOLOGY. 

NEW, REVISED AND ENLARGED EDITION. 

By John J. Reese, m.d.. Professor of Medical Jurispru- 
dence and Toxicology in the University of Pennsyl- 
vania ; President of the Medical Jurisprudence Society 
of Phila. ; 2d Edition, Revised and Enlarged. 

" This admirable \ArX'\iOoV.:*—'Afner,Jour.o/ Med. Sciences. 

" We lay this volume aside, after a careful perusal of its pages, 
with the profound impression that it should be in the hands of every 

doctor and lawyer. It fully meets the wants of all students 

He has succeeded in admirably condensing into a handy volume all 
the essential points." — Cincinnati Lancet and Clinic, 

Price of each Book, Cloth, $3,00 ; Leather, $3.50. 



« STUDENTS' TEXT-BOOKS AND MANUALS. 

ANATOMY. 
Macalister*8 Human Anatomy. 8x6 Illustrations. A new 
Text-book for Student^ and Practitioners, Systematic and Topo- 
graphical, including the Embryology, Histology and Morphology 
of Man. With special reference to the requirements of 
Practical Surgery and Medicine. With 8i6 Illustrations, 
400 of which are original. Octavo. Cloth, 7.50 ; Iicather, 8.50 

Ballou's Veterinary Anatomy and Physiology. Illustrated. 
By Wm. R. Ballou, m.d., Professor of Equine Anatomy at New 
York College of Veterinary Surgeons. 29 graphic Illustrations, 
zamo. Cloth, 1. 00; Interleaved for notes, x. 25 

Holden's Anatomy. A manual of Dissection of the Human 

Body. Fifth Edition. Enlarged, with Marginal References and 

over 200 Illustrations. Octavo. Cloth, 5.00; Leather, 6.00 

Bound in Oilcloth, for the Dissecting Room, $4.50. 

" No student of Anatomy can take up this book without being 
pleased and instructed. Its Diagrams are original, striking and 
suggestive, giving more at a glance than pages of text description. 
* • • The text matches the illustrations in directness of prac- 
tical application and clearness of detail." — Ne^v York Medical 
Record. 

Holden's Human Osteology. Comprising a Description of the 
Bones, with Colored Delineations of the Attachments of the 
Muscles. The General and Microscopical Structure of Bone and 
its Development. With Lithographic Plates and Numerous Illus- 
trations. Seventh Edition. 8vo. Cloth, 6.00 

Holden's Landmarks, Medical and Surgical. 4th ed. Clo., x.25 

Heath's Practical Anatomy. Sixth London Edition. 34 Col- 
ored Plates, and nearly 300 other Illustrations. Cloth, 5.00 

Potter's Compend of Anatomy. Fifth Edition. Enlarged. 
z6 Lithographic Plates. 1x7 Illustrations. 

Cloth, x.oo; Interleaved for Notes, x.35 

CHEMISTRY. 

Hartley's Medical Chemistry. Second Edition. A text-book 
prepared specially for Medical, Pharmaceutical and Dental Stu- 
dents. With 50 Illustrations, Plate of Absorption Spectra and 
Glossary of Chemical Terms. Revised and Enlarged. Cloth, 3 . 50 

Trimble. Practical and Analytical Chemistry. A Course in 
Chemical Analysis, by Henry Trimble, Prof, of Analytical Chem- 
istry in the Phila. College of Pharmacy. Illustrated. Third 
Edition. 8vo. Cloth, 1.50 

' Set pare* a to s f»r Utt o/Shtdenis* Manuals. 



STUDENTS' TEXT-BOOKS AND MANUALS. 7 

Ckemisiiy : — Continued, 

Blozam's Chemistry, Inorganic and Organic, with Experiments. 
Seventh Edition. Enlarged and Rewritten. 330 Illustrations. 

Clothf 4.50 ; Leather, 5.50 

Richter's Inorganic Chemistry. A text-book for Students. 
Third American, from Fifth German Edition. Translated by 
Prof. Edgar F. Smith, ph.d. 89 Wood Engravings and Colored 
Plate of Spectra. Cloth, a.oo 

Richter's Organic Chemistry, or Chemistry of the Carbon 
Compounds. Illustrated. Cloth, 3.00 ; Leather, 3.50 

Symonds. Manual of Chemistry, for the special use of Medi- 
cal Students. By Bkandrbth Symonds, a.m., m.d., Asst. 
Physician Roosevelt Hospital, Out- Patient Department ; Attend- 
ing Physician Northwestern Dispensary, New York. xsmo. 

Cloth, 2.00; Interleaved for Notes, 2.40 

Tidy. Modern Chemistry. 2d Ed. Qoth, 5.50 

Leffmann's Compend of Chemistry. Inorganic and Organic. 

Including Urinary Analysis. Third Edition. Revised. 

Cloth, x.oo; Interleaved for Notes, x.25 

Leffmann and Beam. Progressive Exercises in Practical 
Chemistry, izmo. Illustrated. Cloth, z.oo 

Muter. Practical and Analytical Chemistry. Second Edi- 
tion. Revised and Illustrated. Cloth, a.oo 

Holland. The Urine, Common Poisons, and Milk Analysis, 
Chemical and Microscopical. For Laboratory Use. 3d 
Edition, Enlarged. Illustrated. Cloth, x.oo 

Van Niiys. Urine Analysis. lUus. Cloth, 2.00 

Wolff's Applied Medical Chemistry. By Lawrence Wolff, 
M.D., Dem. of Chemistry in Jefferson Medical College. Clo., x.oo 

CHILDREN. 

Qoodhart and Starr. The Diseases of Children. Second 
Edition. By T. F. Qoodhart, m.d.. Physician to the Evelina 
Hospital for Children ; Assistant Physician to Guy's Hospital, 
London. Revised and Edited by Louis Starr, m.d.. Clinical 
Professor of Diseases of Children in the Hospital of the Univer- 
sity of Pennsylvania; Physician to the Children's Hospital, 
Philadelphia. Containing many Prescriptions and Formulae, 
conforming to the U. S. Pharmacopoeia, Directions for making 
Artificial Human Milk, for the Artificial Digestion of Milk, etc. 
Illustrated. Cloth, 3.00; Leather, 3.50 

Hatfield. Diseases of Children. By M. P. Hatfield, m.d.. 
Professor of Diseases 6f Children, Chicago Medical College. 
X2mo. Cloth, x.oo; Interleaved, x. 25 

Day. On Children. A Practical and Systematic Treatise. 
SecondEdition. 8vo. 752 pages. Qoth, 3.00; Leather, 4.00 

Se^ pag€9 i4 and is /•r lUt 0/ f Qui*- Commend* f 
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Children: — Continued. 

Meigs and Pepper. The Diseases of Children. Seventh 
Edition. 8vo. Cloth, 5.00 ; Leather, 6.co 

Starr. Diseases of the Digestive Organs in Infancy and 
Childhood. With chapters on the Investigation of Disease, 
and on the General Management of Children. By Louis Starr, 
M.D., Qinical Professor of Diseases of Children in the Univer- 
sity of Pennsylvania. lUus. Cloth, 2.50 

DENTISTRY. 

Pillebrown. Operative Dentistry. 330 lUus. Cloth, 2.50 

Plagg's Plastics and Plastic Pilling. 3d Ed. Preparing, 
Oorgas. Dental Medicine. A Manual of Materia Medica and 
Therapeutics. Third Edition. Cloth, 3.50 

Harris. Principles and Practice of Dentistry. Including 
Anatomy, Physiology, Pathology, Therapeutics, Dental Surgery 
and Mechanism. Twelfth Edition. JR.evised and enlarged by 
Professor Gorgas. 1028 Illustrations. Cloth, 7.00 ; Leather, 8.00 
Richardson's Mechanical Dentistry. Fifth Edition. 569 
Illustrations. 8vo. Cloth, 4.50; Leather, 5.50 

Sewill. Dental Surgery. 200 Illustrations. 3d Ed. Clo., 3.00 
Stocken's Dental Materia Medica. Third Edition. Cloth, 2.50 
Taft's Operative Dentistry. Dental Students and Practitioners. 
Fourth Edition, zoo Illustrations. Qoth, 4.25 ; Leather, 5.00 
Talbot. Irregularities of the Teeth, and their Treatment. 
Illustrated. 8vo. Second Edition. Cloth, 3.00 

Tomes* Dental Anatomy. Third Ed. 191 lUus. Cloth, 4.00 
Tomes* Dental Surgery. 3d Edition. Revised. 292 Illus. 
772 Pages. Cloth, 5.00 

Warren. Compend of Dental Pathology and Dental Medi- 
cine. Illustrated. Cloth, i. 00; Interleaved, 1.25 

DICTIONARIES. 

Gould's New Medical Dictionary. Containing the Definition 
and Pronunciation of all words in Medicine, with many useful 
Tables etc. % Dark Leather, 3.25; % Mor., Thumb Index 4,25 

Cleaveland's Pronouncing Pocket Medical Lexicon. 31st 
Edition. Giving correct Pronunciation and Definition. Very 
small pocket size. Cloth, red edges .75 ; pocket-book style, x.oo 

Longley 's Pocket Dictionary. The Student's Medical Lexicon, 
giving Definition and Pronunciation of all Terms used in Medi- 
cine, with an Appendix giving Poisons and Their Antidotes, 
Abbreviations used in Prescriptions, Metric Scale of Doses, etc. 
84mo. Cloth, x.oo; pocket-book style, 1.25 

Seepages 2 to S/»r list of Students* Manuals, 
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EYE. 

Arlt. Diseases of the Bye. Including those of the Conjunc- 
tiva, Cornea, Sclerotic, Iris and Ciliary Body. By Prof. Von 
Arlt. Translated by Dr. Lyman Ware. Ilius. 8vo. Cloth, a.50 

Hartridge on Refraction. 4th Ed. Cloth, 2.00 

Meyer. Diseases of the Eye. A complete Manual for Stu- 
dents and Physicians. 270 Illustrations and two Colored Plates. 
8vo. Cloth, 4.50 ; Leather, 5.50 

Pox and Gould. Compend of Diseases of the Eye and 
Refraction, ad Ed. Enlarged. 71 lUus. 39 Formulae. 

Clothe 1 .00 ; Interleaved for Notes, 1.25 

ELECTRICITY. 

Mason's Compend of Medical and Surgical Electricity. 
With numerous Illustrations. lamo. Cloth, x.oo 

HYGIENE. 

Parkes' (Ed. A.) Practical Hygiene. Seventh Edition, en- 
larged. Illustrated. 8vo. Cloth, 4.50 

Parkes' (L. C.) Manual of Hygiene and Public Health. 
x2mo. Cloth, 2.50 

Wilson's Handbook of Hygiene and Sanitary Science. 
Sixth Edition. Revised and Illustrated. Cloth, 2.75 

MATERIA MEDICA AND THERAPEUTICS. 

Potter's Compend of Materia Medica, Therapeutics and 
Prescription Writing. Fifth Edition, revised and improved. 

Cloth, i.oo; Interleaved for Notes, x.25 

Biddle's Materia Medica. Eleventh Edition. By the late 
John B. Biddle, M.D., Professor of Materia Medica in Jefferson 
Medical College, Philadelphia. Revised, and rewritten, by 
Clement Biddle, m.d., Assist. Surgeon, U. S. N., assisted by 
Henry Morris, M.D. 8vo., illustrated. Cloth, 4.25; Leather, 5.00 

Headland's Action of Medicines. 9th Ed. 8vo. Cloth, 3.00 

Potter. Materia Medica, Pharmacy and Therapeutics. 
Including Action of Medicines, Special Therapeutics, Pharma- 
cology, etc. Second Edition. Cloth, 4.00; Leather, 5.00 

Starr, W^alker and Powell. Synopsis of Physiological 
Action of Medicines, based upon Prof. H. C. Wood's '* Materia 
Medica and Therapeutics." 3d Ed. Enlarged. Cloth, .75 

Waring. Therapeutics. With an Index of Diseases and 
Remedies. 4th Edition. Revised. Cloth, 3.00; Leather, 3.50 
See /ages 14 and is for list of f Quxm- Commends f 
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MEDICAL JURISPRUDENCE. 

Reese. A Text-book of Medical Jurisprudence and Toxi- 
cology. By John J. Reese, m.d.. Professor of Medical Juris- 
prudence and Toxicology in the Medical Department of the 
jUniversity of Pennsylvania ; President of the Medical Juris- 
prudence Society of Philadelphia; Physician to St. Joseph's 
Hospital ; Corresponding Member of Tne New York Medico- 
legal Society. 2d Edition. Cloth, 3.00; Leather, 3.50 

^Voodman and Tidy's Medical Jurisprudence and Toxi- 
cology. Chromo-Lithographic Plates and 116 Wood engravings. 

Cloth, 7.50 : Leadier, 8.50 

OBSTETRICS AND GYNECOLOGY. 

Byford. Diseases of Women. The Practice of Medicine and 
Surgery, as applied to the Diseases and Accidents Incident to 
Women. By W. H. Byford, a.m. . m.d.. Professor of Gynaecology 
in Rush Medical College and of Obstetrics in the Woman's MmT- 
ical College, etc., and Henry T. Byford, m.d.. Surgeon to the 
Woman's Hospital of Chicago ; Gynaecologist to St. Luke's 
Hospital, etc. Fourth Edition. Revised, Rewritten and En- 
laiged. With 306 Illustrations, over 100 of which are original. 
Octavo. 833 pages. Cloth, 5.00 ; Leather, 6.00 

Cazeaux and Tarnier's Midwifery. "With Appendix, by 
Mund6. The Theory and Practice of Obstetrics ; including the 
Diseases of Pregnancy and Parturition, Obstetrical Operations, 
etc. By P. Cazeaux. Remodeled and rearranged, with revi- 
sions and additions, by S. Tamier, m.d.. Professor of Obstetrics 
and Diseases of Women and Children in the Faculty of Medicine 
of Paris. Eighth American, from the Eighth French and First 
Italian Edition. Edited by Robert J. Hess, m.d., Physician to 
the Northern Dispensary, Philadelphia, with an appendix by 
Paul F. Mund6, m.d. , Professor of Gynaecology at the N. Y . 
Polyclinic. Illustrated by Chromo-Lithographs, Lithographs, 
and other Full-page Plates, seven of which are beautifully colored, 
and numerous Wood Engravings. Students* Edition. One 
Vol., 8vo. Cloth, 5.00; Leather, 6x>o 

Lewers' Diseases of Women. A Practical Text-Book. 139 
lUustrations. Second Edition. Cloth, 2.50 

Parvin's Winckel's Diseases of Women. Second Edition. 
Including a Section on Diseases of the Bladder and Urethra. 
150 lUus. Revised. See p<ige 3. Cloth, 3.00; Leather, 3.50 

Morris. Compend of Gynaecology. Illustrated. Cloth, i.oo 

Winckel's Obstetrics. A Text-book on Midwifery, includ- 
ing the Diseases of Childbed. By Dr. F. Winckel, Professor 
of Gynaecology, and Director of the Royal University Clinic for 
Women, in Munich. Authorized Translation, by J. Clifton 
Edgar, m.d.. Lecturer on Obstetrics, University Medical Col- 
lege, New York, with nearly 200 handsome illustrations, the 
majority of which are original with this work. Octavo. 

Cloth, 6.00 ; Leather, 7.00 

Landis* Compend of Obstetrics. Illustrated. 4th edition, 
enlarged. Cloth, i.oo; Interleaved for Notes, 1.25 

' ^* P<*S** ^ ^ S/"^ ^'*^ ^New Manuals, 
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Obstetrics and Gynacology: — Continued. 

Qalabin'8 Midwrifery. By A. Lewis Galabin, m.d., p.r.c.p. 
337 Illustrations. Seepages, Qoth, 3.00; Leather, 3.50 

Glisan's Modern Midwifery. 2d Edition. Cloth, 3.00 

Rigby'8 Obstetric Memoranda. 4th Edition. Cloth*. 50 

Meadows' Manual of Midwifery. Including the Signs and 
Symptoms of Pregnancy, Obstetric Operations, Diseases of the 
Puerperal State, etc. 145 Illustrations. 494 pages. Cloth, 9.00 

Swrayne's Obstetric Aphorisms. For the use of Students 
commencing Midwifery Practice. 8th Ed. xsmo. Cloth, x. 2 5 

PATHOLOGY. HISTOLOGY. BIOLOGY. 

Bowlby. Surgical Pathology and Morbid Anatomy, for 
Students. 135 Illustrations. i2mo. Qoth, 2.00 

Davis* Elementary Biology. Illustrated. Cloth, 4.00 

Qilliam's Essentials of Pathology. A Handbook for Students. 
47 Illustrations. x2mo. Cloth, 2.00 

*«*The object of this book is to unfold to the beginner the funda- 
mentals of pathology in a plain, practical way, and by bringing 
them within easy comprehension to increase his interest in the study 
of the subject. 

Qibbes' Practical Histology and Pathology. Third Edition. 
Enlarged, xamo. Cloth, x.75 

Virchow's Post-Mortem Examinations. 2d Ed. Cloth, i.oo 

PHYSIOLOGY. 

Yeo's Physiology. Fourth Edition. The most Popular Stu- 
dents' Book. By Gerald F. Yeo, m.d., f.r.c.s.. Professor of 
Physiology in King's College, London. Small Octavo. 758 
pages. 321 carefully printed Illustrations. With a Full 
Glossary and Index. See Page 3. Cloth, 3.00; Leather, 3.50 

Brubaker's Compend of Physiology. Illustrated. Fifth 
Exiition. Cloth, i.oo; Interleaved for Notes, 1.25 

Stirling. Practical Physiology, including Chemical and Ex- 
perimental Physiology. 142 Illustrations. Cloth, 2.25 

Kirke's Physiology. New 12th Ed. Thoroughly Revised and 
Enlarged. 502 Illustrations. Cloth, 4.00; Leather, 5.00 

Landois' Human Physiology. Including Histology and Micro- 
scopical Anatomy, and with special reference to Practical Medi- 
cine. Third Edition. Translated and Edited by Prof. Stirling. 
692 Illustrations. Qoth, 6.50; Leather, 7.50 

" With this Text-book at his command, no student could figiil in 
his examination." — Lancet, 

Sanderson's Physiological Laboratory. Being Practical Ex- 
ercises for the Student. 350 Illustrations. 8vo. Cloth, 5.00 

Tyson's Cell Doctrine. Its History and Present State. Illus- 
trated. Second Edition. Cloth, 9.00 

See Pages 14 and is for list of f QuiM-Compends f 
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PRACTICE. 

Tavlor. Practice of Medicine. A Manual. By Frederick 
Taylor, m.d.. Physician to, and Lecturer on Medicine at, Guy's 
Hospital, London ; Physician to Evelina Hospital for Sick Chil- 
^en, and Examiner in Materia Medica and Pharmaceutical 
Chemistry, University of London. Cloth, 4.00 

Roberts' Practice. New Revised Edition. A Handbook 
of the Theory and Practice of Medicine. By Frederick T. 
Roberts, m.d. ; m.r.c.p.. Professor of Clinicsu Medicine and 
Therapeutics in University College Hospital, London. Seventh 
Edition. Octavo.' Cloth, 5.50 ; Sheep, 6.50 

Hughes. Compend of the Practice of Medicine. 4th Edi- 
tion. Two parts, each. Cloth, i.oo; Interleaved for Notes, z.25 

Part z. — Continued, Eruptive and Periodical Fevers, Diseases 
of the Stomach, Intestines, Peritoneum, Biliary Passages, Liver, 
Kidneys, etc., and General Diseases, etc. 

Part ii. — Diseases of the Respiratory System, Circulatory 
System and Nervous System ; Diseases of the Blood, etc. 

Physician's Edition. Fourth Edition. Including a Section 
on Skin Diseases. With Index, i vol. Full Morocco, Gilt, 2.50 

From John A. Robinson ^ M.D., Assistant to Chair of Clinical 
Medicine ^ natu Lecturer on Materia Medica, Rush Medical Col- 
lege, Chicago. 
** Meets with my hearty approbation as a substitute for the 

ordinary note books almost universally used by medical students. 

It is concise, accurate, well arranged and lucia, . . . just the 

thing for students to use while studying physical diagnosis and the 

more practical departments of medicine. 

PRESCRIPTION BOOKS. 

Wythe's Dose and Symptom Book. Containing the Doses 

and Uses of all the principal Articles of the Materia Medica, etc. 

Seventeenth Edition. Completely Revised and Rewritten. Just 

Ready. 32mo. Cloth, i. 00; Pocket-book style, 1.25 

Pereira's Physician's Prescription Book. Containing Lists 
of Terms, Phrases, Contractions and Abbreviations used in 
Prescriptions Explanatory Notes, Grammatical Construction of 
Prescriptions, etc., etc. By Professor Jonathan Pereira, m.d. 
Sixteenth Edition. 32mo. Cloth, x. 00; Pocket-book style, 1.25 

PHARMACY. 

Ste^vart's Compend of Pharmacy. Based upon Remington's 
Text-Book of Pharmacy. Third Edition, Revised. With new 
Tables, Index, Etc. Cloth, i.oo ; Interleaved for Notes, 1.25 

Robinson. Latin Grammar of Pharmacy and Medicine. 
By H. D. Robinson, ph.d., Professor of Latin Language and 
Literature, University of Kansas, Lawrence. With an Intro- 
duction by L. E. Sayre, ph.g.. Professor of Pharmacy in, and 
Dean of, the Dept. of Pharmacy, University of Kansas. i2mo. 

Cloth, 2.00 

SKIN DISEASES. 
Anderson, (McCall) Skin Diseases. A complete. Text>Book, 
with Colored Plates and numerous Wood Engravings. 8vo. 

Goth, 4.50; Leather, 5.50 
See pages 2to S /or list qfNeiu Manual*. 
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Skin Diseases: — Continued. 

Van Harlingen on Skin Diseases. A Handbook of the Dis- 
eases of the Skin, their Diagnosis and Treatment (arranged alpha- 
betically). By Arthur Van Harlingen, m.d.. Clinical Lecturer 
on Dermatology, Jefiferson Medical CoUege ; Prof, of Diseases of 
the Skin in the Philadelphia Polyclinic, sd Edition. Enlarg^. 
With colored and other plates and illustrations. i2mo. Cloth, 2.50 

Bulkley. The Skin in Health and Disease. By L. Duncan 
Bulkley, Physician to the N. Y. Hospital. IIlus. Cloth, .50 

SURGERY AND BANDAGING. 
Jacobson. Operations in Surgery. A Systematic Handbook 
for Physicians, Students and Hospital Surgeons. ^By W. H. A. 
Jacobson, b.a., Oxon. f.r.c.s. Eng.; Ass't Surgeon Guy's Hos- 
pital ; Surgeon at Royal Hospital for Children and Women, etc. 
199 Illustrations. xoo6 pages. 8vo. Cloth. 5.00 ; Leather, 6.00 

Heath's Minor Surgery, and Bandaging. Ninth Edition. 142 
Illustrations. 60 Formulae and Diet Lists. Cloth, 2.00 

HofAvitz's Compend of Surgery, Minor Surgery and 
Bandaging, Amputations,^ Fractures, Dislocations. Surgical 
Diseases, and the Latest Antiseptic Rules, etc., with Dififerential 
Diagnosis and Treatment. By Orville Hokwitz, b.s., m.d.. 
Demonstrator of Surgery, Jefferson Medical College. 4th edition. 
Enlarged and Rearranged. 136 Illustrations and 84 Formulae. 
i2mo. Cloth, 1.00 ; Interleaved for the addition of Notes, 1.25 

*#* The new Section on Bandaging and Surgical Dressings, con- 
sists of 32 Pages and 41 Illustrations. Every Bandage of any 
importance is figured. This, with the Section on Ligation of 
Arteries, forms an ample Text-book for the Surgical Laboratory. 

W^alsham. Manual of Practical Surgery. For Students and 
Physicians. By Wm. J. Walsham, m.d., f.r.c.s., Asst. Surg, 
to, and Dem. of Practical Surg, in, St. Bartholomew's Hospital, 
Surgeon to Metropolitan Free Hospital, London. With 236 
Engravings. See Page 2. Cloth, 3.00; Leather, 3.50 

URINE, URINARY ORGANS, ETC. 

Holland. The Urine, and Common Poisons and The 
Milk. Chemical and Microscopical, for Laboratory Use. Illus- 
trated. Third Edition. z2mo. Interleaved. Cloth, i.oo 

Ralfe, Kidney Diseases and Urinary Derangements. 42 Illus- 
trations. i2mo. 572 pages. Cloth, 2.75 

Marshall and Smith. On the Urine. The Chemical Analysis of 
the Urine. By John Marshall, m.d.. Chemical Laboratory, Univ. 
of Penna ; and Prof. E. F. Smith, ph.d. Col. Plates. Cloth, x.oo 

Thompson. Diseases of the Urinary Organs. Eighth 
London Edition. Illustrated. Cloth, 3.50 

Tyson. On the Urine. A Practical Guide to the Examination 
of Urine. With Colored Plates and Wood Engravings. 6th Ed. 
Enlarged. i2mo. Cloth, 1.50 

Van Niiys, Urine Analysis. lUus. Cloth, 2.00 

VENEREAL DISEASES. 

Hill and Cooper. Student's Manual of Venereal Diseases, 
with Formulae. Fourth Edition. i2mo. Cloth, i.oo 

See pages 14 and ij for list 0/ f Quiz- Commends f 



NEW AND REVISED EDITIONS. 

PQUIZ-COMPENDS? 

The Best Compends for Students' Use 
in the Quiz Class, and when Pre- 
paring for Examinations. 

Compiled in accordance with the latest teachings ofpromi' 
nent lecturers and the most popular Text-hooks, 

They form a most complete, practical and exhaustive 
set of manuals, containing information nowhere else col- 
lected in such a condensed, practical shape; Thoroughly 
up to the times in every respect, containing many new 
prescriptions and formulae, and over two hundred and 
fifty illustrations, many of which have been drawn and 
engraved specially for this series. The authors have had 
large experience as quiz-masters and attaches of colleges, 
with exceptional opportunities for noting the most recent 
advances and methods. 

Cloth, each $x.oo. Interleaved for Notes, $1.25. 

No.x. HUMAN ANATOMY, " Based upon Gray." Fifth 
Enlarged Edition, includinj^ Visceral Anatomy, formerly 
publisned separately, id Lrithograph Plates, New 
Tables and X17 other Illustrations. By Samubl O. L. 
PoTTBR, M.A., M.D., late A. A. Surgeon U. S. Army. Professor 
of Practice, Cooper Medical College, San Francisco. 

Nos. a and 3. PRACTICE OF MEDICINE. Fourth Edi- 
tion. By Danibl £. Hughes, m.d.. Demonstrator of Clinical 
Medicine in Jefferson Medical College, Philadelphia. In two parts. 

Part I. — Continued, Eruptive and Periodical Fevers, Diseases 
of the Stomach, Intestines, Peritoneum, Biliary Passages, Liver, 
Kidneys, etc. (including Tests for Urine), General Diseases, etc. 

Part II. — Diseases of the Respiratory System (including Phy- 
sical Diagnosis), Circulatory System and Nervous System; Dis- 
eases of the Blood, etc. 

%* These little books can be regarded as a full set of notes upon 
the Practice of Medicine, containing the Synonyms, Definitions, 
Causes, Symptoms, Prognosis, Diagnosis, Treatment, etc., of each 
disease, and including a number of prescriptions hitherto unpub- 
lished. 

No. 4. PHYSIOLOGY, including Embryoloflrv. Fifth 
Edition. By Albert P. Brubakbr, m.d.. Prof, of Physiology, 
Penn'a College of Dental Surgery ; Demonstrator of Physiology 
in Jefferson Medical College, Philadelphia. Revised, Enlarged 
and Illustrated. 

No. 5. OBSTETRICS. Illustrated. Fourth Edition. By 
Hbnrt G. Landis, m.d.. Prof, of Obstetrics and Diseases of 
Women, in Starling Medical College, Columbus, O. Revised 
Edition. New Illustrations. 



Standard Text-Bool 

HOLDEN'S ANATOMY. A Manual of the Dissections of 
Body. By Luther Holden, r.a.cs. Fifth Edition. Catefi 
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Diseases. By McCall Anderson, m,d,. Professor of Clinical Medicine, 
University of Glasgow. With Qumerous wood engravings and several Col- 
red and steel plates. Octavo. Qolh, (4.50. Leather, J5. 50. Just Ready. 
Mi aimi to be a complete text-book. It will be fouod to contain all the latest melhodi 



C VERS' MANUAL OF DISEASES OP THE NERVOUS 
SYSTEM. A Complete Text-book. By William R. Gowebs, m.d.. 
Professor Clinical Medicine, University College, London. Physician to 
National Hospital for the Paralyzed and Epileptic. Comprising ovet 
400 Illustrations and t36opages. Octavo. Clotb,f6.Sa; Leather, (7 jo. 
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